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INTRODUCTION 

The  first  Illinois  surface  water  inventory  was  published  by 
the  Division  of  Fisheries  in  February  1964  as  Special 
Fisheries  Report  Number  1.  District  biologists  collected 
the  data  for  this  first  inventory  from  aerial  photographs  on 
file  in  each  county  Agricultural  Stabilization  and 
Conservation  Service  office,  from  interviews  with  county 
Soil  Conservation  Service  personnel  and  from  data  in  their 
own  district  files. 

The  original  1964  survey  was  updated  and  published  in  1972, 
1978,    1982  and  1985. 

this  1987  Inventory  of  Illinois  Surface  Water  Resources  is  a 
supplement  to  these  earlier  surveys  and  serves  to  update  the 
surface  water  inventory  to  include  all  waters  in  the  state 
as  of  December  31,  1987.  The  basis  for  this  update  is  the 
"new  impoundment  construction  data"  collected  for  each 
county  by  the  district  fisheries  managers  and  published 
annually.  At  the  end  of  each  year,  the  biologists  contact 
each  county  Soil  Conservation  Service  office,  as  well  as 
other  agencies,  and  compile  a  list  of  all  new  impoundments 
built  during  the  past  year  for  each  county.  The  data 
collected  includes  the  size  of  the  new  impoundment  in  acres 
and  the  ownership  classification. 

Classification  of  Surface  Waters 

Surface  waters  are  permanent,  open  bodies  of  water  0.1  acre 
or  larger.  They  are  separated  from  wetlands  by  their 
permanence  and  by  their  general  lack  of  emergent  woody  or 
graminoid  vegetation.  There  are  four  subclasses:  Lake 
Michigan,  Reservoir,   Impoundment,  and  Stream. 

Lake  Michigan: 

Only  about  7%  of  Lake  Michigan  is  within  the  State  of 
Illinois'  jurisdiction  and  only  that  portion  which  is  in 
Illinois  is  included  in  this  inventory. 

Reservoirs: 

This  classification  includes  only  the  three  Corps  of 
Engineers  reservoirs  (Carlyle,  Rend  and  Shelbyville) . 

Impoundments : 

This  classification  includes  all  standing  bodies  of  water 
(lakes  and  ponds)  constructed  by  artificial  means  or  formed 
by    nature,     except     Lake    Michigan     and     the     three  Corps 
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reservoirs.  Impoundments      are      further      divided  into 

categories  according  to  ownership  as  follows: 

1.  State:  This  category  includes  all  impoundments 
owned  or  leased  by  the  Illinois  Department  of 
Conservation. 

2.  Public:  This  category  includes  all  impoundments 
owned  or  leased  by  a  government  agency,  other  than 
the  Illinois  Department  of  Conservation,  that  have 
public  access. 

3        Organization:  This      category      includes  all 

impoundments  owned  or  leased  by  any  organization 
of  six  or  more  members.  Included  are  sportsmen 
clubs,  scouts,  church,  civic,  fraternal, 
associations,  homeowner  groups,  country  clubs, 
industrial,   institutions,  etc. 

4.  Commercial:  This  category  includes  all 
impoundments  privately  owned  or  leased  for  which  a 
fee  is  charged  for  fishing.  These  areas  are 
licensed  by  the  Illinois  Department  of 
Conservation . 

5.  Private:  This  category  includes  all  impoundments 
privately  owned  or  leased  which  are  not 
organizations  or  commercial  areas. 

Streams :  This  classification  includes  all  flowing  waters 
such  as  canals,  creeks  and  rivers,  regardless  of  ownership 
or  leasing.  Streams  are  further  divided  into  four  width 
categories  as  measured  by  their  average  width  in  a  county. 
Intermittent  streams  are  not  included  in  the  inventory. 
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NUMBER  AND  ACRES 
OF  IMPOUNDMENTS 
BY  SIZE  CATEGORY 


Table  4.     Number  and  Acres  of  Impoundments  by  Size  Categories  (1987) 


'Size  Categories 
Acres 


Artificial 


Number    Total  Acreage 


Natural 


Number    Total  Acreage 


0.1  to  0.4 
0.5  to  0.9 

I.  0  to  5.9 
6.0  to  10.9 

II.  0  to  40.9 
41.0  to  100.9 
101.0  to  500.9 
501  plus 


43, 190 
19,367 
16, 652 
1,  064 
894 
157 
78 
42 


9,798.0 
12,255.7 
32,093.2 

8,220.7 
16,650.3 

9,227.9 
16,201.6 
65,954.0 


1,526 
838 
1, 192 
202 
307 
90 
78 
32 


386 
581 
2,995 
1,639 
6,  292 
5,624 
16,361 
46,502 


TOTAL 
PERCENT 


81,444 
95.02% 


170,401.4 
67.95% 


4,265 
4.98% 


80,384.5 
32 . 05% 


COMBINED 

TOTAL  OF 

ARTIFICIAL  AND 

NATURAL  IMPOUNDMENTS 

Size  Categories 

Acres 

Number 

Percent 

Acreage 

Percent 

0.1  to  0.4 

44,716 

52.17% 

10, 184.9 

4.06% 

0.5  to  0.9 

20,205 

23.57% 

12,837.4 

5. 12% 

1.0  to  5.9 

17,844 

20.82% 

35,088.4 

13.99% 

6.0  to  10.9 

1,266 

1.48% 

9,860.4 

3.93% 

11.0  to  40.9 

1,201 

1.40% 

22,943.2 

9. 15% 

41.0  to  100.9 

247 

0.29% 

14,852.6 

5.92% 

101.0  to  500.9 

156 

0.18% 

32,562.9 

12.99% 

501  plus 

74 

0.09% 

112,456.1 

44.84% 

TOTAL 

85,709 

100.00% 

250,785.9 

100. 00% 

Ponds   (0.1  to  5.9 

acres) 

82,765 

96.57% 

58, 110.7 

23 . 17% 

Lakes   (6.0  acres 

plus) 

2,944 

3.43% 

192,675.2 

76.83% 

29 
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FIG.5.  STREAM  ACREAGE  BY  REGION 
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1989  INVENTORY  OF  ILLINOIS  SURFACE  WATER  RESOURCES 


INTRODUCTION 

The  first  Illinois  surface  water  inventory  was  published  by  the  Division  of  Fisheries  in  February 
1964  as  Special  Fisheries  Report  Number  1.  District  biologists  collected  the  data  for  this  first 
inventory  from  aerial  photographs  on  file  in  each  county  Agricultural  Stabilization  and 
Conservation  Service  office,  from  interviews  with  county  Soil  Conservation  Service  personnel 
and  from  data  in  their  own  district  files. 

The  original  1964  survey  was  updated  according  to  annual  new  pond  construction  and  published 
in  1972,  1978,  1982,  1985  and  1987. 

This  1989  Inventory  of  Illinois  Surface  Water  Resources  is  a  supplement  to  these  earlier  surveys 
and  serves  to  update  the  surface  water  inventory  to  include  all  waters  in  the  state  as  of  December 
31,  1989.  The  basis  for  this  update  is  the  "new  impoundment  construction  data"  collected  for 
each  county  by  the  district  fisheries  managers  and  published  annually.  At  the  end  of  each  year, 
the  biologists  contact  each  county  Soil  Conservation  Service  office,  as  well  as  other  agencies, 
and  compile  a  list  of  all  new  impoundments  built  during  the  past  year  for  each  county.  The  data 
collected  includes  the  size  of  the  new  impoundment  in  acres  and  the  ownership  classification. 

Revisions  were  made  for  existing  impoundments  that  have  had  changes  in  ownership 
classification  or  acreage.  Stream  miles  and  acreages  were  revised  significantly  according  to  more 
accurate  estimates. 

Classification  of  Surface  Waters 

Surface  waters  are  permanent,  open  bodies  of  water  0. 1  acre  or  larger.  They  are  separated  from 
wetlands  by  their  permanence  and  by  their  general  lack  of  emergent  woody  or  graminoid 
vegetation.  There  are  four  subclasses:  Lake  Michigan,  Reservoir,  Impoundment,  and  Stream. 

Lake  Michigan: 

Only  about  7%  of  Lake  Michigan  is  within  the  State  of  Illinois'  jurisdiction  and  only  that  portion 
which  is  in  Illinois  is  included  in  this  inventory. 

Reservoirs: 

This  classification  includes  only  the  three  Corps  of  Engineers  reservoirs  (Carlyle,  Rend  and 
Shelbyville). 

Impoundments: 

This  classification  includes  all  standing  bodies  of  water  (lakes  and  ponds)  constructed  by  artificial 
means  or  formed  by  nature,  except  Lake  Michigan  and  the  three  Corps  reservoirs. 
Impoundments  are  further  divided  into  categories  according  to  ownership  as  follows: 

1 .        State:  This  category  includes  all  impoundments  owned  or  leased  by  the  Illinois 
Department  of  Conservation. 
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2. 


Public:  This  category  includes  all  impoundments  owned  or  leased  by  a 
government  agency,  other  than  the  Illinois  Department  of  Conservation,  that  have 
public  access. 


3.  Organization:  This  category  includes  all  impoundments  owned  or  leased  by  any 
organization  of  six  or  more  members.  Included  are  sportsmen  clubs,  scouts, 
church,  civic,  fraternal,  associations,  homeowner  groups,  country  clubs, 
industrial,  institutions,  etc. 

4.  Commercial:  This  category  includes  all  impoundments  privately  owned  or  leased 
for  which  a  fee  is  charged  for  fishing.  These  areas  are  licensed  by  the  Illinois 
Department  of  Conservation. 

5.  Private:  This  category  includes  all  impoundments  privately  owned  or  leased 
which  are  not  organizations  or  commercial  areas. 

Streams:  This  classification  includes  all  flowing  waters  such  as  canals,  creeks  and  rivers, 
regardless  of  ownership  or  leasing.  Streams  are  further  divided  into  four  width  categories  as 
measured  by  their  average  width  in  a  county.  Intermittent  streams  are  not  included  in  the 
inventory. 
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SURFACE  WATER  ACREAGE  BY  REGION 


TOTAL  =  1,583,622.6  ACRES 


II 

ii  _i  in 

ii  tr  uj 

II  h-  Q£ 

ii  a  u 

II  h  cc 


ii 
ii 
n 
n 
n 
n 
n 
ii 
ii 
ii 


n 

in 

ii 

tu 

n 

L 

n 

U 

n 

CC 

ii 

in 

• 

n 

z 

ii 

cc 

n 

LU 

CO 

n 

□£ 

CA 

n 

H 

•—I 

ii 

in 

in 

\x 

ii 

u 

ii 

i— i 

b 

ii 

■H 

0. 

n 

z 

31 

n 

h- 

n 

ii 

L 

n 

jy 

n 

ii 

in 

A3 

ii 

<b 

ii 

lh 

L 

ii 

i- 

U 

31 

> 

ii 

z 

CC 

JD 

n 

LU 

cc 

n 

Z 

in 

E 

n 

a 

L 

z 

n 

z 

CU 

n 

3 

4J 

Ln 

it 

a 

HJ 

ii 

0. 

ii 

z 

z 

ii 

•— 1 

d 

0) 

a 

ii 

z 

u 

>— i 

n 

a 

cd 

ii 

UJ 

n 

L 

cc 

n 

□ 

ii 

n 

in 

ii 

Ln 

ii 

oc 

L 

□ 

n 

i— i 

u 

n 

a 

cc 

in 

ii 

o 

ti 

n 

cc 

L 

n 

LU 

(J 

ii 

Ln 

cc 

n 

LU 

ii 

Q£ 

TI 

ii 

0 

c 

ii 

z 

ID 

ii 

n 

n 

z 

in 

ii 

CC 

it 

ii 

CD 

n 

n 

X 

in 

z 

n 

u 

b 

n 

L 

L 

ii 

z 

U 

0 

n 

CC 

n 

LU 

ii 

L 

n 

CC 

ai 

n 

-I 

jj 

it 

6 

ii 

n 

Z 

n 

ii 

n 

CM 

n 

ii 

z 

111 

ii 

CD 

_l 

ii 

CO 

ii 

CD 

cc 

n 

LU 

H 

n 

CC 

<JD 

CO 

C\J 

a 

UD 

UD 

*JD 

,— 1 

m 

<fr 

a 

CO 

ro 

Is- 

a 

* 

in 

CM 

in 

UD 

1  CM 

in 

uo 

a 

in 

cn 

a 

ud 

■r 

CO 

CP 

in 

cn 

m 

i  cn 

in 

CM 

m 

rn 

UD 

1  CO 

a 

in 

a 

o 

a 

a 

□ 

CD 

a 

o 

a 

CD 

□ 

a 

a 

CD 

CD 

d 

CO 

m 

en 

CM 

UD 

i  a 

UD 

CO 

CO 

CD 

in 

UD 

o 

m 

_ 

_ 

Is- 

vJD 

cn 

in 

a* 

CO 

(M 

c\j 

cn 

a 

rn 

a 

o 

a 

O 

O 

o 

a 

CD 

CO 

Is- 

CD 

CD 

in 

o 

a 

a 

m 

m 

m 

a 

cm 

CO 

o 

f 

m 

in 

Is- 

cn 

CO 

in 

cn 

CM 

<*■ 

(M 

•q- 

■q- 

in 

UD 

CM 

uD 

CO 

CM 

a 

rs- 

UD 

UD 

JD 

m 

Is- 

o 

CO 

CM 

m 

in 

i  a 

CO 

Is- 

in 

in 

OD 

Pv 

i 

a 

UD 

CD 

CO 

0"> 

O^ 

UD 

CM 

in 

in 

i  in 

CM 

cn 

0s 

cn 

C\J 

a 

■<r 

a 

T 

UD 

(M 

CM 

a 

in 

UD 

rs. 

a 

UD 

CO 

in 

a 

UD 

m 

CO 

CD 

a 

□ 

a 

l 

o 

CD 

CD 

a 

l 

CD 

CO 

a 

CO 

| 

| 

l 

rs. 

Is- 

in 

I 

cn 

m 

CM 

in 

cn 

□ 

o 

a 

a 

<*■ 

! 

lO 

! 

j 

j 

UD 

UD 

UD 

1  Is- 

cn 

cn 

CC 

CO 

CC 

CD 

I 

CM 

in 

m 

m 

i/i    ii  mtmo^tHPH 

LU  II  

□£    ii  ^tn^NoocoQrn 

U     II  yjO'^-nrd^-^QDCD'r 

X     II  00Tt\l(MDOJiriHH 

II 

ii  r^-Hrnrnm^m^ 


II 

in 

LJ 

X 

X 

X 

X 

X 

X 

X 

o 

X 

II 

ii 

1 

II 

L 

ii 

^" 

(\l 

(\l 

X 

t? 

cn 

cm 

J? 

X 

II 

U 

ii 

i\i 

f\l 

X 

X 

Ln 

rn 

rn 

X 

II 

X 

ii 

m 

LTJ 

X 

r^- 

CNJ 

LT) 

m 

ro 

X 

X 

• 

II 

in 

ii 

II 

z 

ii 

f\l 

rn 

rt 

X 

ro 

rn 

CP 

II 

X 

ii 

r~l 

*-1 

CO 

II 

LU 

ii 

CP 

II 

X 

ii 

rt 

II 

1— 

ii 

X 

X 

X 

X 

X 

X 

X 

X 

X 

a 

v 

II 

LTI 

in 

ii 

II 

ii 

ii 

X 

LP 

X 

X 

(M 

cn 

X 

X 

ll 

II 

"* 

ii 

X 

CM 

cn 

X 

m 

rn 

LL 

> 

II 

■H 

ii 

(M 

(\l 

cn 

Pd 

m 

CM 

rn 

CNJ 

IP 

OS 

II 

z 

ii 

■ 

h- 

or 

II 

ii 

(M 

£ 

II 

L 

Z 

II 

ii 

ll 

3 

LTI 

<0 

II 

i/i 

ii 

en 

in 

X 

cn 

t 

X 

•— i 

X 

> 

II 

ii 

ii 

■ 

II 

LTI 

L 

ii 

X 

X 

cn 

(M 

X 

X 

(M 

X 

IP 

Z 

II 

t— 

U 

ii 

ro 

f\i 

if) 

Cn 

X 

—< 

cn 

-Q 

II 

Z 

cr 

ii 

ITJ 

cn 

X 

in 

IV- 

C\J 

CM 

X 

•— i 

CO 

o 

II 

LU 

ii 

* 

• 

■ 

in 

u 

II 

Z 

ii 

T 

Q 

L 

II 

a 

ii 

li 

1 

II 

z 

ii 

-P 

II 

z> 

ii 

H) 

cr 

II 

o 

ii 

X 

X 

X 

X 

X 

X 

m  i 

cn 

II 

X 

ii 

(M 

in 

X 

cn 

X 

LT) 

m 

LT) 

a 

II 

z 

ii 

rt 

~* 

,— 1 

* 

*""' 

r\j  i 

11 

z 

II 

0 

ii 

» 

u 

a 

II 

z 

ii 

1—1 

II 

ii 

CD 

II 

ii 

L 

LU 

II 

ii 

□ 

OK 

ii 

in 

II 

ii 

in 

n 

C|> 

II 

Ul 

ii 

ii 

0 

II 

QC 

L 

ii 

1 

II 

1—1 

0 

ii 

1 

1/1 

II 

a 

X 

ii 

1 

ll 

II 

:> 

ii 

1 

L 

II 

X 

n 

(J 

II 

LU 

ii 

X 

II 

LTI 

ii 

II 

LU 

ii 

"0 

II 

Q£ 

■ 

ii 

1 

C 

II 

0 

ii 

1 

u 

II 

z 

ii 

II 

ii 

s\ 

II 

ii 

in 

Z 

ii 

lb 

II 

cr 

ii 

in  ii 

CD 

E 

i 

in 

ii 

+>  ii 

u 

ii 

ii 

L 

C  II 

L 

n 

0 

U  II 

z 

U 

□  II 

X 

ii 

CJ  II 

LU 

L 

n 

ll 

Cn  II 

cr 

ii 

X 

V  II 

J 

n 

E 

11 

ii 

3 

Z 

II 

n 

n 

c 

'X  II 

ii 

in 

0 

ll 

0  1 

—1  II 

n 

Ul 

in 

-a 

CP  1 

f\J 

n 

0) 

c 

tj  1 

Z  II 

> 

n 

X 

Oj 

U1 

X  1 

UJ 

a  ii 

H 

n 

ll 

0 

> 

X 

Oj 

ll  1 

_l 

l-H  II 

Z 

ii 

C 

L 

ll 

X 

X 

C  1 

<TJ 

X 

CD  II 

X 

n 

0 

L 

X 

ll 

u 

C  1 

+1 

cr 

LU  II 

a 

ii 

0 

AD 

b 

0 

n 

Dl 

4J 

X 

0 

Q£  II 

u 

n 

X 

(J 

X 

_J 

X 

in 

X 

X  1 

1- 

Il 

Q.  > 

I-  CE 
Z 

L  Z 

Il  Z> 

in 

id 

3  > 
I- 

CP  Z 
03  3 

a 

in  cj 

L 


IL  Z 

u  a 

L  LU 

3  QZ 

in 


in 

on 

cn 

CD 

a 

fs. 

IT) 

cr* 

a 

is. 

03 

Cn 

O 

cn 

03 

CO 

LU 

Q£ 

1  N 

m 

CM 

rs. 

in 

CO 

CP 

in 

in 

cn 

CM 

cn  1 

U 

1  CM 

m 

m 

03 

a 

m 

CM 

do 

i- 

rn 

03 

CO 

rn 

on 

03  1 

a 

a: 

1 

in 

T 

03 

C\J 

CO 

on 

ro 

03 

03 

in 

03 

03 

in 

iM 

rn 

□ 

CO 

CO 

CO 

in 

03 

*H 

CO  1 

CO 

CM 

CM 

i/i 

□ 

a 

a 

a 

a 

□ 

a 

a 

a 

a 

a 

a 

a 

□ 

a 

a 

a 

Hi 

L 

03 

CD 

CO 

in 

in 

<*■ 

CNJ 

m 

cn 

cn 

CO 

o 

□ 

U 

1  Cn 

CO 

LD 

m 

a 

CO 

in 

CM 

03 

in 

cn 

a 

03  1 

m 

CE 

in 

m 

CO 

•— < 

IN. 

(V- 

in 

CO 

03 

m 

m 

<*■ 

cn 

03  1 

CO 

cm 

m 

lD 

C\J 

03 

cr 

CM 

03 

<— i 

CM 

00 

a 

a 

□ 

D 

a 

a 

D 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

in 

Cn 

CO 

IS- 

CM 

cn 

CM 

(V- 

in 

a 

03 

'JO 

03 

m 

on 

a 

Cn 

03 

cn 

□ 

03 

CO 

03 

m 

<*■ 

CM 

rn 

-r 

m 

CSJ 

CM 

rn 

CM 

CM 

on 

z 

m 

m 

en 

m 

a 

in 

cr* 

a 

r>w 

03 

cn 

a 

cn 

03 

CO 

IL 

L 

ID 

□ 

a 

03 

in 

•<r 

cm 

CM 

CM 

a 

cn 

CO 

cn 

(J 

m 

m 

a 

a 

cn 

in 

a 

cn 

CM 

a  i 

nw 

'I 

rj 

a 

□ 

cn 

in 

CO 

<*■ 

03 

CM 

CO 

in 

n- 

n 

CM 

CVI 

ft 
.— 1 

n 

C\J 

■> 
m 

ft 

03 

•> 
^-t 

f> 

IN- 

n 

<* 

■ 

H 

OD 

m 

03 

<«■ 

r\j 

ro 

03 

in 

CO 

m 

CM 

on 

03 

rn 

D 

03 

ro 

□ 

ro 

<■ 

<■ 

CO 

CO 

CO 

CP 

r»- 

rn 

Pd 

on 

CM 

(f) 

■<r 

03 

05 

03 

in 

Cn 

m 

on 

T 

□ 

0 

z 

a 

•—1 

in 

IL 

L 

u 

1 

cr 

0 

! 

z 

m 

1 

L 

U 

CE 

"0 

c 

c 

JZ 

in 

0 

■-h 

CP 

—i 

-o 

in 

IL 

□ 

in 

L 

> 

c 

L 

m 

0 

L 

ID 

6 

Oj 

c 

0 

1— 

1  HJ 

0 

Cj 

31 

X 

c 

Oj 

H3 

-Y 

3 

Oj 

U- 

Z 

1  <b 

+1 

"D 

L 

X 

1] 

in 

0 

U 

L 

C 

L 

IL 

L 

"D 

nj 

C3 

1  L 

C 

C 

0 

01 

L 

□ 

L 

0 

u 

A3 

N 

L 

0 

1  4-1 

a 

1  3 

□ 

ii 

b 

c 

ro 

D 

u 

Qj 

m 

□ 

0 

4J 

HJ 

13 

0 

1  0 

u 

1  CD 

LL 

I 

_l 

H 

z 

z: 

CL 

Cl 

at 

Lfl 

2 

3 

1  1— 

9 


ii 

ii 

_l  LTI 

1  UD 

in 

IV. 

cn 

CM 

CD 

a 

a 

in 

CM 

ii 

CE  LU 

■ 

ii 

1-  Qi 

1  LO 

in 

CM 

IN. 

a 

IN. 

CM 

UD 

in 

m 

O  CJ 

i  m 

CM 

in 

UD 

UD 

cn 

<*■ 

ii 

h-  CE 

i  a 

rH 

rH 

in 

in 

CO 

in 

in. 

a 

ii 

n 

< 

PJ 

CO 

OJ 

m 

rH 

rH 

in 

CM 

i  ■ 
cn 

n 

1  T 

•—i 

rn 

ii 

T 

in 

□ 

ii 

n 

rH 

ii 

ii 

ii 

n 

ii 

1 

ii 

i  m 

D 

D 

a 

a 

a 

a 

a 

a 

□ 

a 

n 

i  <b 

n 

1  L 

cn 

in 

cn 

CM 

m 

cn 

rn 

cn 

rH 

a 

n 

1  u 

cn 

CM 

rn 

cn 

cn 

CM 

CM 

cn 

ii 

1  CE 

<& 

Ul 

UD 

□ 

— 1 

a 

<r 

CD 

CD 

■ 

ii 

Ul 

1 

/-\ 

n 

z 

1 

m 

m 

•—i 

m 

■— 1 

rH 

rH 

in 

rH 

CP 

n 

<r 

1 

CM 

00 

n 

LU 

1 

en 

n 

Q£ 

1 

«— > 

n 

i- 

1 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

ii 

in 

i  m 

ii 

i  a> 

<— i 

a 

cn 

<—> 

CM 

a 

'30 

CD 

o 

ii 

n 

i    ■— • 

CM 

in 

in 

cn 

CD 

UD 

CO 

o 

|N. 

cn 

a 

ii 

1       ■  H 

■<r 

l-H 

(M 

CM 

CM 

rH 

rH 

m 

in 

31 

> 

n 

1  z 

■ 

H 

0* 

ii 

1 

CM 

<r 

n 

1 

L 

E 

ii 

i 

£ 

n 

4i 

n 

1 

It} 

i/i 

ii 

i  in 

\£ 

in 

IN- 

cn 

CM 

CO 

a 

□ 

in 

CM 

Z 

n 

l  lb 

> 

n 

in 

1  L 

a 

m 

in 

IN. 

CD 

rH 

IN. 

m 

31 

i— 

n 

b- 

1  0 

CO 

m 

cn 

cn 

rn 

in 

in 

m 

IN- 

rH 

JD 

z 

n 

z 

1  CE 

CD 

«■ 

in 

CD 

in 

CM 

CD 

rH 

cn 

in 

ii 

LU 

1  1 

« 

» 

■> 

* 

in 

a 

n 

z 

1 

in. 

t— i 

m 

■fl- 

UD 

a 

L 

u 

ii 

Q 

1 

rH 

i- 

b 

n 

Z 

1 

+i 

i 

ii 

ID 

1 

n 

a 

1 

cm 

m 

in 

a 

<*• 

in 

□ 

ea 

rH 

rj 

ii 

0_ 

1 

a 

rH 

m 

rH 

in 

uD 

rH 

IN. 

T 

ii 

Z 

1  • 

m 

UD 

in 

rH 

rH 

a 

CD 

a 

rH 

111 

z 

ii 

1—1 

1  0 

« 

U 

□ 

n 

1  z 

rH 

rH 

UD 

ID 

ii 

1 

0- 

CD 

ii 

1 

L 

LU 

ii 

3 

oc 

ii 

tn 

n 

1 

ii 

i  in 

u- 

n 

i  m 

0 

n 

Q£ 

1  L 

n 

1  u 

1 

in 

ii 

CD 

1  CE 

1 

ii 

n 

r> 

i 

I 

L 

ii 

Q£ 

i 

U 

ii 

LU 

i 

CE 

n 

Ul 

j 

ii 

LU 

i 

■o 

n 

l% 

i  • 

1 

c 

ii 

1      0  1 

1 

a 

ii 

1  z 

ii 

*n 

ii 

in 

n 

z 

1 

B) 

~  ii 

CE 

1 

a 

□ 

a 

m  ii 

CD 

1 

■ 

■■H 

Qj  II 

i— i 

1 

r\i 

CD 

i  a 

z 

•H  || 

I 

i     in  i 

CM 

rH 

-U  II 

CJ 

i     aj  i 

IN. 

cn 

1  UD 

L 

C  II 

i— i 

1  L 

n 

n 

» 

0 

3  II 

Z 

1  0 

cn 

UD 

1  UD 

0  II 

1  CE 

cm 

f 

1  IN. 

CD  II 

LU 

| 

<«■ 

in 

cn 

L 

II 

I 

<b 

cn  n 

CE 

I 

JD 

v  n 

_l 

1 

E 

n 

J 

ii 

Z 

ii 

ii 

ii 

ii 

U 

(M  II 

lb 

r\j 

II 

U 

31 

Z  II 

> 

L 

tti 

a  n 

"0 

ill 

IQ 

C 

—J  h  ||  ZII-^HJC(b_¥TD(b<b-H|IH) 

CD  CD  II  DDIIOCLJCCCJtfl-Hll-P 

CE  LU  ll  OII03L*<OajiOO-H||0 

I-  Q£  II  CJIICJQCD^**_IZ3III- 


10 


_i  in 

CE  LU 

t—  Q£ 

Q  CJ 

h-  cr 


II 

l/l 

II 

ii 

II 

t, 

II 

u 

II 

cc 

m 

II 

II 

cc 

CD 

LU 

QTl 

C£ 

II 

1— 

II 

Lfl 

1/1 

II 

1/ 

Qj 

CL 

5. 

II 

31 

II 

jr 

|_ 

cc 

II 

II 

II 

CU 

II 

1/1 

^. 

cu 

in 

Jl 

•£ 

II 

|— 

(J 

_Q 

II 

cc 

Q 

1/1 

Q 

Cu 

. 

rQ 

cc 

Q 

m 

' 

^ 

Cu 

II 

o 

(j 

□ 

CO 

LU 

Q£ 

1/1 

LO 

Cu 

o 

q/ 

II 

(J 

in 

II 

Q 

cc 

Cu 

II 

P~ 

II 

Ln 

ii 

_ 

fV 

U 

y. 

_ 

flj 

£  I 

rn 

.rt 

•H  || 

E 

■P  II 

I 

in 

C  II 

CJ 

CU 

L 

3  II 

L 

0 

0  II 

£ 

u 

U  II 

cc 

II 

LU 

L 

CO  II 

lb 

|| 

CC 

v  || 

—J 

E 

II 

J 

II 

Z 

II 

II 

II 

cr  ii 

"D 

m  ii 

t\J 

n 

Z  II 

> 

LU 

o  n 

1- 

_1 

z 

CD 

CJ  II 

oz 

LU  II 

□ 

H 

or  ii 

j)  m  (M  t 


in^inooDtrjiMco 


Trmi^-m-HC0u-)a3rMmmin\ii-i-icn-i^- 
irainiOinmiiioiNiiicAHComHCDinoD 
cn(T)a-iincou3^(M-HinrnuDr,wr^onco 


oaoootDOooaaooooaao 


^-rncoacDmuioj 
tajninacouico 

(T)C\JCOU3^U3C0C^ 

h.-HO^^c\icMin 


co  a  co  Ln  m 

in    OD    Pd  CD 


1  CO 

1  is.  in. 


aoaaoaaaoocDaaooooo 


in  o  m  (ii  o  t 

Qi    CD    □    JJ    (M  N 

OH       H       H       H       fT)  [M 


is-  ru  in 

m  N  CM 
t    h  (M 


cn^HincncDCDH 
inrvJ(Min<JDC\irN.m 

HH(I)[\|mtHH 


\D  in  pj  t 


inyjinajOTwrjcD 


ocMcnmaomuo^m 
m^^H^Trmcomcn 
U3arjin^--HiN-^H(T) 


is.(T)(\.'-<CD,^_comm 
orocDornmrN-p*-^ 

tt\Jtt^CD\^T(D 


in  a 


t    (M    (M  IT) 


t  a;  rn  -  cocn^t^mco^rjacom 
mars.corjc^rs.is.oro^aDacD-H^- 
minmodf\jc^-HNfncT)-HaoocAa-fl- 


Jl 

c 

L 

c 

Cu 

C 

L 

C 

£ 

0 

Cu 

J 

UJ 

u 

Jl 

CL 

"D 

□ 

c 

E 

in 

c 

0 

in 

c 

0 

Qj 

C 

□ 

c 

L 

en 

IT] 

Jl 

E 

3 

£. 

V) 

Cu 

u 

in 

13 

0 

0 

1! 

+1 

CP 

0/ 

CP 

J 

-p  i 

13 

fl] 

0 

in 

L 

Cu 

c 

L 

Cn 

u 

in 

c 

C 

L 

C 

jC 

0  1 

+i 

■a 

L 

D 

<i 

L 

10 

Cu 

0 

IC 

(13 

Cu 

0 

0 

fl] 

U 

U  1 

0 

cr 

CD 

CJ 

CJ 

u 

CJ 

I 

i-l 

_l 

z: 

2: 

H 

z: 

e: 

CL 

in 

in 

in  i 

11 


_i  in 

1  03 

•<1- 

CO 

is. 

(T) 

U3 

rs. 

03 

in 

IN. 

m 

cn 

a 

a 

CE  LU 

1-  Q£ 

i  m 

m 

T 

OJ 

OJ 

CM 

in 

m 

cn 

OJ 

IS. 

03 

in 

rs- 

a  u 

1  CP 

ro 

in 

U3 

IS. 

a 

CD 

a 

m 

IS. 

CP 

CO 

OJ 

1-  CE 

i  □ 

>jD 

IN. 

C\J 

in 

03 

CO 

CO 

a 

OJ 

□ 

IS. 

CP 

m 

i  r\j 

in 

m 

m 

T 

rn 

oj" 

(S. 

rn 

0- 

II 
II 

II 
|| 
|| 
|| 
|| 

1 

i  m 

a 

□ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

H 

l  0, 

|| 

1  L 

i 

rn 

o 

in 

OJ 

OJ 

cn 

in 

a 

|S- 

CD 

D 

CP 

□ 

a 

|| 

1  u 

i  'ii 

N 

rn 

r-H 

rn 

a 

a 

t— i 

m 

rH 

CO 

a 

in 

f 

(M 

a 

rH 

II 

1  CE 

1  03 

CD 

CD 

in 

t 

OJ 

T 

J} 

in 

in 

IV 

a 

OJ 

in 

IS. 

<— i 

I 

|| 

in 

1 

r. 

H 

n 

■ 

r 

s\ 

II 

z 

j 

OJ 

OJ 

r-H 

OJ 

03 

CP 

|| 

CE 

1 

rH 

GO 

II 

UJ 

j 

CP 

|| 

cm 

1 

rH 

II 

H 

1 

a 

a 

□ 

a 

a 

a 

a 

a 

a 

a 

a 

□ 

a 

a 

□ 

a 

a 

\s 

|| 

un 

i  in 

■ 

■ 

• 

• 

• 

• 

■ 

■ 

■ 

• 

■ 

■ 

• 

■ 

II 

l  Oj 

in 

CP 

a 

CP 

IS. 

OJ 

OJ 

CD 

OJ 

03 

m 

in 

1 

|| 

i  — > 

r-- 

03 

<*■ 

CD 

is. 

cn 

CD 

is. 

OJ 

OJ 

03 

a 

— i 

OJ 

OJ 

LL 

> 

jj 

1  "H 

f\J 

CM 

— i 

— i 

— i 

OJ 

in 

LO 

OJ 

<*■ 

OJ 

m 

CP 

Jl 

|| 

1  z 

■ 

H 

CE 

|| 

1 

z 

|| 

j 

L 

Z 

|| 

Hi 

|| 

■P 

in 

II 

1 

-0 

II 

i  m 

03 

CD 

IV- 

m 

03 

is. 

0) 

in 

IS- 

•-H 

«■ 

T 

m 

CP 

o 

a 

> 

II 

1  Oj 

I 

■ 

i- 

|| 

in 

1  L 

CP 

•— 1 

ro 

□ 

OJ 

is. 

OJ 

cn 

in 

CD 

CP 

in 

Cn 

-r 

IS. 

in 

0- 

31 

z 

II 

h- 

1  u 

oj 

-r 

a 

m 

OJ 

in 

OJ 

CD 

CO 

in 

03 

m 

is. 

00 

1—4 

J 

Z3 

|| 

Z 

1  CE 

n- 

Cn 

|S- 

r-1 

OJ 

<*■ 

^ 

in 

OJ 

m 

•■H 

OJ 

rH 

CP 

CD 

CD 

a 

|| 

LU 

1 

n 

n 

n 

■ 

n 

in 

u 

H 

Z 

1 

rH 

in 

m 

OJ 

_ i 

CP 

L 

II 

a 

1 

I 

1 

II 

z 

1 

4J 

jj 

Z> 

1 

ID 

CD 

II 

a 

1 

CD 

\D 

CD 

OJ 

OJ 

a 

OJ 

in 

m 

<*■ 

m 

a 

OJ 

CP 

m 

II 

Q_ 

1 

m 

LO 

m 

CP 

Cn 

CD 

IS. 

CD 

a 

03 

03 

II 

z 

1  , 

OJ 

CD 

OJ 

OJ 

rn 

in 

(M 

IV. 

OJ 

03 

|| 

z 

II 

1— ( 

1  0 

n 

n 

U 

a 

II 

1  z 

rH 

in 

<0 

i— i 

H 

03 

|| 

1 

L 

UJ 

II 

3 

QC 

II 

in 

|| 

1 

jj 

i  in 

a 

o 

a 

Cf. 

jj 

in 

1  Cy 

0 

II 

Q£ 

1  L 

a 

□ 

□ 

|| 

p— 1 

1  u 

in 

in 

D 

in 

|| 

a 

1  CE 

in 

in 

rH 

I 

E> 

" 

u 

LU 

EC 

II 

l/l 

1 

jj 

LU 

1 

"0 

|| 

o; 

1  i 

i 

rH 

c 

1  0 

I 

<u 

II 

jj 

1  z 

jj 

in 

/■x  || 

z 

1 

a; 

in  n 

CE 

1 

■— i 

a,  n 

cu 

1 

■  H 

■H  II 

1— 1 

j 

z 

4->  II 

I 

i  in 

| 

C  II 

CJ 

1  Cu 

| 

L 

3  II 

1— 1 

1  L 

| 

0 

□  II 

z 

1  0 

| 

CJ  II 

1  CE 

L 

03  II 

Ii. 

<u 

-4  II 

CE 

1 

XI 

>■»*  || 

-I 

1 

e 

|| 

|j 

z 

|| 
jj 

II 

T3 

c 

CD  II 

c 

C 

0 

c 

Qj 

m  n 

CP 

HJ 

in 

+i 

Oj 

0 

OJ 

in 

in 

Z  II 

> 

ID 

L 

+1 

n3 

0 

CP 

c 

L 

31 

LU 

a  n 

Q. 

in 

OJ 

L 

3 

c 

c 

UJ 

+1 

4-1 

-0 

_l 

Z 

£ 

L 

aj 

J3 

CP 

m 

■a 

CT 

0 

0) 

4-i 

E 

CD 

tfl  n 

Z> 

"3 

E 

CP 

L 

0 

> 

u 

_l 

3 

10 

Oj 

L 

1  4J 

CE 

LU  II 

a 

0 

3 

Cu 

0 

T3 

0 

L 

13 

u 

0 

JZ 

Oj 

1  0 

Q£  II 

a 

1  u 

U 

u 

U 

□ 

d 

LU 

Ll 

_J 

Z 

z 

z 

o_ 

un 

E» 

1  1- 

12 


II 

II 

II 

_i 

in 

II 

II 

CC 

LU 

II 

II 

1— 

II 

II 

a 

U 

II 

II 

1— 

CC 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

1 

II 

II 

1 

in 

II 

II 

1 

11 

II 

II 

1 

L 

II 

II 

1 

U 

II 

II 

1 

CC 

II 

■ 

II 

in 

1 

II 

II 

z 

1 

II 

Cn 

II 

cc 

1 

II 

CD 

II 

LU 

1 

II 

<T> 

II 

at 

1 

II 

II 

H 

1 

II 

II 

in 

1 

in 

II 

II 

1 

ii 

II 

II 

1 

— * 

II 

a. 

II 

1 

■H 

II 

> 

II 

1 

z 

II 

H 

II 

1 

II 

CC 

II 

1 

II 

L 

Z 

II 

II 

lb 

E 

II 

II 

-P 

□ 

II 

1 

II 

Q 

in 

II 

1 

in 

II 

3 

II 

1 

11 

II 

> 

II 

LCI 

1 

L 

II 

T> 

II 

h- 

1 

U 

II 

jO 

z 

II 

Z 

1 

CC 

II 

II 

LU 

1 

II 

in 

a 

II 

Z 

1 

II 

L 

u 

II 

□ 

1 

II 

& 

II 

z 

1 

II 

-P 

1 

II 

3 

1 

II 

ID 

II 

a 

1 

II 

* 

II 

Q. 

1 

II 

II 

Z 

1 

■ 

II 

ll 

z 

II 

1 

1 

0 

II 

U 

0 

II 

1 

z 

II 

id 

1—1 

II 

1 

II 

t4- 

CD 

II 

1 

II 

L 

LU 

II 

II 

D 

Q£ 

II 

II 

L/l 

II 

1 

II 

II 

1 

in 

II 

C4- 

II 

LH 

1 

Oj 

II 

0 

II 

ce: 

1 

L 

II 

II 

1— 1 

1 

U 

II 

in 

II 

a 

1 

CT 

II 

li 

II 

z> 

1 

II 

L 

II 

Q£ 

1 

II 

U 

II 

UJ 

1 

II 

CC 

II 

1/1 

1 

II 

II 

UJ 

1 

II 

"D 

II 

Q£ 

1 

• 

II 

C 

II 

1 

0 

II 

ig 

II 

1 

z 

II 

II 

II 

II 

II 

in 

II 

Z 

1 

II 

li 

*s  II 

en 

1 

II 

in  11 

CD 

1 

II 

"H 

(L  II 

1 

II 

z 

■H  II 

X 

1 

in 

II 

-P  II 

u 

1 

0j 

II 

L 

C  II 

1 

L 

II 

0 

3  II 

z 

1 

U 

II 

0  II 

1 

CT 

II 

U  II 

LU 

1 

II 

L 

II 

:*: 

1 

II 

ll 

P-  II 

CE 

1 

II 

jj 

v  11 

_l 

1 

II 

£ 

II 

II 

II 

II 

Z 

II 

II 

II 

II 

II 

II 

• 

II 

II 

11 

II 

OJ 

11 

II 

z  11 

> 

II 

LU 

a  11 

1- 

II 

-I 

M  II 

Z 

II 

CD 

CD  II 

ZD 

II 

a: 

LU  II 

a 

II 

t— 

□£  II 

CJ 

II 

CO 

UD 

CO 

CD 

a 

IN. 

a 

CD 

T 

IS- 

a 

d 

n- 

cn 

CD 

(M 

m 

1  m 

m 

cn 

f 

a 

in 

a 

rn 

a 

O 

CO 

OJ 

(T) 

OJ 

UD 

a 

□ 

a 

0 

0 

O 

0 

O 

o- 

CO 

CO 

OJ 

O 

in 

in 

T 

cn 

O 

OJ 

U3 

(M 

0 

a 

(M 

\JD 

CD 

LO 

CD 

OJ 

m 

OJ 

a 

a 

D 

a 

a 

0 

O 

a 

OJ 

in 

cn 

OJ 

d 

0 

a 

CM 

OJ 

CD 

CXI 

f\i 

m 

OJ 

t\i 

m 

CO 

CO 

p-T 

CD 

CO 

CD 

\L 

a 

*H 

m 

m 

O 

OJ 

UD 

OJ 

d 

T 

m 

cn 

in 

0 

CO 

en 

CO 

CO 

fN- 

■ 

OJ 

u3 

OJ 

m 

cn 

■"■ 1 

m 

m 

<*■ 

cn 

OJ 

in 

cn 

in 

CO 

OJ 

m 

cn 

in 

m 

in 

•<a- 

CM 

0 

□ 

a 

° 

m 

CD 

CO 

cn 

nw 

CD 

cn" 

I 


c  1 

L 

0  1 

JC 

■U  1 

c 

c 

CL 

cn  l 

0 

0 

UJ 

c  1 

+1 

in 

0 

0 

CJ 

■0 

c 

L 

X) 

-C  1 

in 

c 

"0 

C 

c 

in  1 

+1 

0 

ID 

0 

+1 

<o  1 

0 

CO 

u 

Z 

Z 

a: 

in 

n  1 

1- 

-1 

en 

X 

CO 

GO 

CO 

GO 

00 

CM 

03 

10 

cn 

'X 

LU 

Q£ 

cm 

Cn 

CP 

vO 

X 

CO 

IN. 

CD 

a 

X 

a 

u 

Cn 

CM 

CM 

□ 

X 

r>w 

in 

□ 

□ 

Is- 

CT 

CO 

0) 

co 

GO 

CO 

GO 

0) 

cn 

cn 

03 

CM 

in 

Cn 

in 

a 

CM 

m 

On 

rn 

Cn 

m 

i 

in 

□ 

a 

a 

O 

a 

□ 

a 

a 

a 

a 

a 

a 

a 

o 

j 

Hi 

• 

j 

L 

a 

IN. 

CM 

X 

in 

in 

cn 

Is- 

Q 

m 

CM 

a 

cn 

f 

j 

U 

GO 

r>- 

x 

m 

— . 

in 

cn 

cn 

<— 1 

X 

IN. 

m 

o 

CM 

j 

cr 

in 

ro 

cn 

in 

CM 

in 

CM 

_ I 

CT 

m 

in 

1 

i  in 

j 

■ 

n 

n 

■ 

s\ 

i  r 

j 

CO 

i— H 

pH 

f 

0s 

1  CT 

j 

CO 

i  — 

j 

0"> 

1  Q£ 

i 

1  H- 

j 

o 

a 

□ 

a 

a 

a 

a 

a 

□ 

a 

a 

a 

C3 

X 

in 

j 

in 

j 

OU 

CM 

CD 

m 

m 

CO 

Is- 

CM 

in 

m 

a 

m 

CM 

t 

Hi 

j 

— i 

I— 1 

a 

vJD 

<«■ 

m 

X 

X 

CM 

CO 

cn 

in 

ex 

Is- 

0. 

j 

.H 

r-t 

m 

CM 

i_t 

CM 

m 

rH 

l-H 

— 1 

cn 

CM 

1— H 

— i 

31 

> 

j 

z 

0£ 

j 

CC 

j 

L 

z 

ii 

z 

3 

i 

HI 

Ul 

j 

in 

GO 

rH 

CO 

CO 

CO 

CO 

CO 

CM 

X 

rs. 

cn 

j 

ai 

■ 

■ 

■ 

■ 

I 

■ 

■ 

■ 

I 

■ 

> 

LP. 

j 

L 

cm 

CM 

a 

lfl 

i— i 

cn 

t 

X 

a 

CM 

<*■ 

31 

i— 

(- 

j 

O  1 

«— » 

in 

X 

CO 

CO 

H 

Is- 

in 

Cn 

in 

rn 

cn 

X 

CM 

JO 

z 

z 

i 

CC 

m 

CO 

cn 

<*■ 

CM 

CO 

CM 

X 

CO 

a 

0) 

in 

X 

1  LU 

j 

in 

O 

Z 

j 

OJ 

_ 

_ 

cm 

in 

cm" 

,— 1 

cn 

L 

CJ 

Q 

i 

i 

Z 

j 

+i 

1 

<o 

a 

j 

CM 

T 

on 

_ 

X 

m 

a 

Cn 

in 

on 

X 

in 

3 

in 

Q. 

j 

CO 

ro 

0s 

CO 

m 

IV 

ao 

X 

Is- 

m 

CM 

CO 

CM 

in 

z 

i 

, 

m 

CM 

Pv 

o 

CM 

X 

in 

in 

in 

CM 

cn 

X 

Oj 

Z 

j 

0 

„ 

u 

O 

j 

z 

CM 

10 

j 

U- 

CD 

j 

L 

LU 

3 

Q£ 

in 

i 

j 

in 

a 

o 

a 

C4- 

en 

Ol  1 

QC 

L 

o 

U  1 

a 

a 

o 

1/1 

a 

i 

CC 

CO 

CO 

81 

o> 

« 

U 

LU 

QC 

in 

j 

■o 

Ul 
Q£ 

i 

1 

1 

c 

0 

10 

z 

in 

Z 

i 

Oi 

in 

CT 

|^ 

ii 

CD 

£ 

4J 

I 

j 

in 

c 

CJ 

j 

Oj  1 

L 

3 

i 

L  1 

0 

0 

z 

j 

U  1 

V 

u 

j 

CC 

L 

LU 

III 

cm 

JO 

_l 

j 

e 

□ 

z 

L 

£ 

c 

CP 

in 

Hi 

T3 

10 

c 

c 

c 

0 

CM 

"D 

L 

in 

X 

ai 

0 

c 

in 

c 

z 

> 

C 

□ 

-o 

cn 

+i 

+> 

+1 

c 

0 

L 

L 

0 

Ul 

□ 

H 

ID 

L 

C 

4J 

10 

in 

Qj 

Hi 

in 

_l 

Z 

X 

ji 

3 

10 

0) 

c 

~Q 

-V 

a 

c 

GO 

CD 

ZO 

Si 

m 

10 

3 

U- 

31 

10 

E 

L 

u 

in 

U- 

X 

x 

LU 

a 

L 

"0 

U- 

10 

L 

10 

10 

03 

<o 

11 

0 

D£ 

CJ 

CC 

CJ 

CJ 

LU 

LU 

LL 

LL 

CD 

X 

X 

•-) 

!-3 

14 


H(T)mNf\ICDffi(\ir\IO^IMCDCD 

iMiD^\flTaj[\i^[MinaiincD 

OJ(D-h(M^  CM    CM    UJ    CM    CM  CM 


aoaaooooaaaao 

HmHNCDtaitNiniiiffim 
ininmTi-ojn{\jixir\ioiin 


i  in 

i  ^ 

CM 

CM 

m 

in 

i  'i 

m 

QD 

I  LU 

ii 

I  C£ 

I  l_ 

Q 

□ 

□ 

□ 

□ 

□ 

Q 

□ 

Q 

a 

Q 

Q 

I  LTI 

m 

Co 

OJ 

CO 

m 

a 

CM 

CM 

in 

a 

<*■ 

CD 

cn 

Cn 

cn 

CM 

Q 

CT> 

Q. 

CM 

m 

CM 

CM 

rn 

(M 

J> 

> 

z 

ii 

• 

RR 

in 

r 

Z 

in 

in 

ITJ 

CO 

cm 

in 

cn 

in 

m 

m 

U3 

lb 

_J 

> 

L 

m 

_ 

J. 

_ 

_ 

_ 

fM 

m 

m 

in 

I— 

i  i- 

U 

: 

(Cn 

cn 

rn 

rn 

CO 

in 

jjj 

cn 

in 

in 

J 

z 

I  z 

cr 

II 

rn 

CM 

en 

\n 

cn 

m 

CM 

(T) 

lD 

cn 

I  LU 

" 

_  * 

in 

O 

I  z 

L 

u 

i  a 

in 
ITJ 

I  z 

! 

I  3 

I0 

i  a 

o 

CJ 

LU 

CO 

UJ 

in 

EL 

ll 

CD 

CO 

CM 

cm 

ifl 

a 

uO 

m 

CM 

Z 

Cn 

LH 

CO 

cn 

CM 

in 

CM 

Cn 

z 

0 

:: 

* 

U 

□ 

z 

CM 

CM 

cm" 

« 

i— • 

II 

m 

CD 

UJ 

□£ 

n 

in 

"D 

in 

Co 

0 

CO 
□ 

I  R 

cr 

II 
II 

a 

i  a 

in 

C 

i  a 

cr 

II 

IN. 

? 

I  z> 

Q£ 

!^i 

.i: 

c 

I  LU 

CO 

Ln 

LU 

J; 

□£ 

jjj 

0 

II 

z 

II 

II 

in 

z 

II 

Co 

m 

I  cr 

II 

Co 

CD 

II 

II 

Z 

4J 

c 

CH 

in 
lb 

II 
II 

L 

3 

L 

II 

0 

0 

z 

u 

II 

u 

LU 

cr 

II 
II 

L 

II 

Co 

OJ 

i  cr 

II 

jD 

_i 

II 

E 

II 

3 

II 

Z 

II 
II 
II 
II 

on 

CP 

in 

II 

to 

TO 

W 

(M 

u 

C 

E 

z 

> 

c 

c 

u 

-V 

13 

lb 

X 

ITJ 

LU 

a 

i— 

Cu 

0 

ID 

31 

in 

c 

C 

01 

U 

0) 

_l 

z 

L 

in 

L 

a) 

.C 

0 

UJ 

c 

-U 

UJ 

m 

CD 

3 

L 

in 

L 

CL 

U 

jj 

31 

1  -M 

cr 

LU 

a 

IQ 

iU 

Cu 

0 

0 

10 

C 

13 

fl] 

X 

1  0 

H 

or 

u 

_J 

Z 

z 

CL 

CL 

CL 

Of 

Ln 

CD 

Z 

Z 

z 

2 

1  1- 

15 


REGIONAL  AND  COUNTY  SUMMARY 
OF  IMPOUNDMENTS 
BY  OWNERSHIP  CATEGORY 


16 


FIG. 3.  IMPOUNDMENT  ACREAGE  BY  REGION 


TOTAL  =  252,402.6  ACRES 
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NUMBER  AND  ACRES 
OF  IMPOUNDMENTS 
BY  SIZE  CATEGORY 


Table  4.     Number  and  Acres  of  Impoundments  by  Size  Categories  (1989) 

Artificial  Natural 


Size  Categories 


Acres 

Number 

Total  Acreage 

Number 

Total  Acreage 

0.1  to  0.4 

43 , 412 

9,852.0 

1,  526 

386.9 

0.5  to  0.9 

19,674 

12,444.9 

838 

581.7 

1.0  to  5.9 

17,098 

32,874.9 

1, 192 

2,995.2 

6.0  to  10.9 

1,  085 

8,381.3 

202 

1, 639.7 

11.0  to  40.9 

911 

16, 977  .  0 

307 

6,292.9 

41.0  to  100.9 

158 

9 , 313 . 9 

90 

5,624.7 

101.0  to  500.9 

78 

16,358.6 

78 

16, 361. 3 

501  plus 

43 

65,815.5 

32 

46,502.1 

TOTAL 

82 ,459 

172 , 018 . 1 

4,265 

80, 384 . 5 

PERCENT 

95. 08% 

68 . 15% 

4.92% 

31.85% 

COMBINED 

TOTAL  OF 

ARTIFICIAL  AND 

NATURAL  IMPOUNDMENTS 

Size  Categories 

Acres 

Number 

Percent 

Acreage 

Percent 

0.1  to  0.4 

44,938 

51.82% 

10,238.9 

4.06% 

0.5  to  0.9 

20 , 512 

23 . 65% 

13,026.6 

5. 16% 

i  o  ion 

o  t    no $- 
z  ±  .  uy  -s 

35,870. 1 

14.21% 

6.0  to  10.9 

1,287 

1.48% 

10, 021. 0 

3  .  97% 

11.0  to  40.9 

1,218 

1.40% 

23,269.9 

9.22% 

41.0  to  100.9 

248 

0.29% 

14,938.6 

5.92% 

101.0  to  500.9 

156 

0. 18% 

32,719.9 

12 .96% 

501  plus 

75 

0.  09% 

112, 317.6 

44.50% 

TOTAL 

86,724 

100.00% 

252,402.6 

100.00% 

Ponds   (0.1  to  5.9 

acres) 

83,740 

96.56% 

59, 135. 6 

23.43% 

Lakes  (6.0  acres 

plus) 

2,984 

3  .44% 

193,267.0 

76.57% 
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1991  INVENTORY  OF  ILLINOIS  SURFACE  WATER  RESOURCES 


INTRODUCTION 

The  first  Illinois  surface  water  inventory  was  published  by  the  Division  of  Fisheries  in  February  1964 
.as  Special  Fisheries  Report  Number  1.  District  biologists  collected  the  data  for  this  first  inventory  from 
P aerial  photographs  on  file  in  each  county  Agricultural  Stabilization  and  Conservation  Service  office,  from 

interviews  with  county  Soil  Conservation  Service  personnel  and  from  data  in  their  own  district  files. 

The  original  1964  survey  was  updated  according  to  annual  new  pond  construction  and  published  in  1972, 
1978,  1982,  1985,  1987  and  1989. 

This  1991  Inventory  of  Illinois  Surface  Water  Resources  is  a  supplement  to  these  earlier  surveys  and 
serves  to  update  the  surface  water  inventory  to  include  all  waters  in  the  state  as  of  December  31,  1991. 
The  basis  for  this  update  is  the  "new  impoundment  construction  data"  collected  for  each  county  by  the 
district  fisheries  managers  and  published  annually.  At  the  end  of  each  year,  the  biologists  contact  each 
county  Soil  Conservation  Service  office,  as  well  as  other  agencies,  and  compile  a  list  of  all  new 
impoundments  built  during  the  past  year  for  each  county.  The  data  collected  includes  the  size  of  the 
new  impoundment  in  acres  and  the  ownership  classification. 

Revisions  were  made  for  existing  impoundments  that  have  had  changes  in  ownership  classification  or 
acreage.  Stream  miles  and  acreages  were  revised  significantly  in  1989  according  to  more  accurate 
estimates. 

Classification  of  Surface  Waters 

Surface  waters  are  permanent,  open  bodies  of  water  0.1  acre  or  larger.  They  are  separated  from  wetlands 
by  their  permanence  and  by  their  general  lack  of  emergent  woody  or  graminoid  vegetation.  There  are 
four  subclasses:  Lake  Michigan,  Reservoir,  Impoundment,  and  Stream. 

Lake  Michigan: 

Only  about  7%  of  Lake  Michigan  is  within  the  State  of  Illinois'  jurisdiction  and  only  that  portion  which 
is  in  Illinois  is  included  in  this  inventory. 

Reservoirs: 

This  classification  includes  only  the  three  Corps  of  Engineers  reservoirs  (Carlyle,  Rend  and  Shelbyville). 
Impoundments: 

This  classification  includes  all  standing  bodies  of  water  (lakes  and  ponds)  constructed  by  artificial  means 
fcor  formed  by  nature,  except  Lake  Michigan  and  the  three  Corps  of  Engineers  reservoirs.  Impoundments 
^are  further  divided  into  categories  according  to  ownership  as  follows: 

1.       State:    This  category  includes  all  impoundments  owned  or  leased  by  the  Illinois 
Department  of  Conservation. 


1 


2. 


Public:  This  category  includes  all  impoundments  owned  or  leased  by  a  government 
agency,  other  than  the  Illinois  Department  of  Conservation,  that  have  public  access. 


3.  Organization:  This  category  includes  all  impoundments  owned  or  leased  by  any 
organization  of  six  or  more  members.  Included  are  sportsmen  clubs,  scouts,  church,  civic, 
fraternal,  associations,  homeowner  groups,  country  clubs,  industrial,  institutions,  etc. 

4.  Commercial:  This  category  includes  all  impoundments  privately  owned  or  leased  for 
which  a  fee  is  charged  for  fishing.  These  areas  are  licensed  by  the  Illinois  Department 
of  Conservation. 

5.  Private:  This  category  includes  all  impoundments  privately  owned  or  leased  which  are 
not  organizations  or  commercial  areas. 


Streams:  This  classification  includes  all  flowing  waters  such  as  canals,  creeks  and  rivers,  regardless 
of  ownership  or  leasing.  Streams  are  further  divided  into  four  width  categories  as  measured  by  their 
average  width  in  a  county.  Intermittent  streams  are  not  included  in  the  inventory. 
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FIG.2.  SURFACE  WATER  ACREAGE  BY  REGION 
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FIG.3.  IMPOUNDMENT  ACREAGE  BY  REGION 


TOTAL  =  254,759.6  ACRES 
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Table  4.      Number  arid 

Acres  of 

Impound  merits  by 

Size  Categories  <1991) 

Art  i  f  i  c  i  a 1 

Nat  ura 1 

Size  Categories 

|  Acres 

Number 

Total  Acreage 

Number  Total 

Acreage 

0.  1   to  0.  4 

43, 511 

9,  881. 3 

1 ,  5£6 

386.  9 

0.  5  to  0.  9 

19, 9£3 

1£, 603. £ 

838 

581.  7 

1.0  to  5.  9 

17, 613 

33, 969. 7 

1,  19£ 

£, 995. £ 

6.  0  to   10.  9 

1,  115 

8, 605. 3 

£0£ 

1, 639. 7 

11.0  to  40.9 

930 

17, 306. 8 

307 

6, £9£. 9 

41.0  to   100.  9 

161 

9,  493.  £ 

90 

5, 6£4. 7 

101. 0  to  500.  9 

80 

16, 700. 1 

78 

16, 361 . 3 

501  plus 

43 

65, 815. 5 

3£ 

46, 50£. 1 

TOTAL 

83, 376 

174, 375. 1 

4,  £65 

80, 384. 5 

PERCENT 

95. 13% 

68. 45% 

4.  87% 

31. 55% 

COMBINED 

TOTAL  OF 

ARTIFICIAL  AND 

NATURAL  IMPOUNDMENTS 

Size  Categories 

Acres 

Number 

Percent 

Acreage 

Percent 

0.  1   to  0.  4 

45, 037 

5 1 . 39% 

10, £68. £ 

4.  03% 

0.  5  to  0.  9 

£0, 761 

£3. 69% 

13, 184. 9 

5.  18% 

1.0  to  5.  9 

18, 805 

£1. 46% 

36, 964. 9 

14. 51% 

6.0  to  10.9 

1,317 

1 .  50% 

10,  £45. 0 

4.  02% 

11.0  to  40.  9 

1,  £37 

1.41% 

£3,  599. 7 

9.  £6% 

41.0  to  100.9 

£51 

0.  £9% 

15, 117. 9 

5.  93% 

101.  0  to  500.  9 

158 

0.  18% 

33,  061. 4 

1£. 98% 

501  plus 

75 

0.  08% 

11£, 317. 6 

44. 09% 

TOTAL 

87, 641 

100. 00% 

£54,  759. 6 

100. 00% 

Ponds   (0.  1   to  5. 9 

acres) 

84, 603 

96. 53% 

60,  418. 0 

£3. 7£% 

Lakes    (6.0  acres 

pi  us) 

3,  038 

3.  47% 

194, 341. 6 

76. £8% 

29 


REGIONAL  SUMMARY 

OF  STREAMS 
BY  WIDTH  CATEGORY 
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STREAM  ACREAGE  BY  REGION 


TOTAL  =  300,000  ACRES 
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1993  INVENTORY  OF  ILLINOIS  SURFACE  WATER  RESOURCES 


INTRODUCTION 

The  first  Illinois  surface  water  inventory  was  published  by  the  Division  of  Fisheries  in  February  1964 
\  is  Special  Fisheries  Report  Number  1.  District  biologists  collected  the  data  for  this  first  inventory  from 
aerial  photographs  on  file  in  each  county  Agricultural  Stabilization  and  Conservation  Service  office,  from 
interviews  with  county  Soil  Conservation  Service  personnel  and  from  data  in  their  own  district  files. 

The  original  1964  survey  was  updated  according  to  annual  new  pond  construction  and  published  in  1972, 
1978,  1982,  1985,  1987,  1989  and  1991. 

This  1993  Inventory  of  Illinois  Surface  Water  Resources  is  a  supplement  to  these  earlier  surveys  and 
serves  to  update  the  surface  water  inventory  to  include  all  waters  in  the  state  as  of  December  31,  1993. 
The  basis  for  this  update  is  the  "new  impoundment  construction  data"  collected  for  each  county  by  the 
district  fisheries  managers  and  published  annually.  At  the  end  of  each  year,  the  biologists  contact  each 
county  Soil  Conservation  Service  office,  as  well  as  other  agencies,  and  compile  a  list  of  all  new 
impoundments  built  during  the  past  year  for  each  county.  The  data  collected  includes  the  size  of  the 
new  impoundment  in  acres  and  the  ownership  classification. 

Revisions  were  made  for  existing  impoundments  that  have  had  changes  in  ownership  classification  or 
acreage.  Stream  miles  and  acreages  were  revised  significantly  in  1989  according  to  more  accurate 
estimates  and  again  in  1993  to  include  the  Ohio  River. 

Classification  of  Surface  Waters 

Surface  waters  are  permanent,  open  bodies  of  water  0. 1  acre  or  larger.  They  are  separated  from  wetlands 
by  their  permanence  and  by  their  general  lack  of  emergent  woody  or  graminoid  vegetation.  There  are 
four  subclasses:  Lake  Michigan,  Reservoir,  Impoundment,  and  Stream. 

Lake  Michigan; 

Only  about  1%  of  Lake  Michigan  is  within  the  State  of  Illinois'  jurisdiction  and  only  that  portion  which 
is  in  Illinois  is  included  in  this  inventory. 

Reservoirs: 

This  classification  includes  only  the  three  Corps  of  Engineers  reservoirs  (Carlyle,  Rend  and  Shelbyville). 
Impoundments; 

This  classification  includes  all  standing  bodies  of  water  (lakes  and  ponds)  constructed  by  artificial  means 
or  formed  by  nature,  except  Lake  Michigan  and  the  three  Corps  of  Engineers  reservoirs.  Impoundments 
are  further  divided  into  categories  according  to  ownership  as  follows: 

1.       State:    This  category  includes  all  impoundments  owned  or  leased  by  the  Illinois 
Department  of  Conservation. 


1 


2. 


Public:  This  category  includes  all  impoundments  owned  or  leased  by  a  government 
agency,  other  than  the  Illinois  Department  of  Conservation,  that  have  public  access. 


3.  Organization:  This  category  includes  all  impoundments  owned  or  leased  by  any 
organization  of  six  or  more  members.  Included  are  sportsmen  clubs,  scouts,  church,  civic, 
fraternal,  associations,  homeowner  groups,  country  clubs,  industrial,  institutions,  etc. 

4.  Commercial:  This  category  includes  all  impoundments  privately  owned  or  leased  for 
which  a  fee  is  charged  for  fishing.  These  areas  are  licensed  by  the  Illinois  Department 
of  Conservation. 

5.  Private:  This  category  includes  all  impoundments  privately  owned  or  leased  which  are 
not  organizations  or  commercial  areas. 


Streams:  This  classification  includes  all  flowing  waters  such  as  canals,  creeks  and  rivers,  regardless 
of  ownership  or  leasing.  Streams  are  further  divided  into  four  width  categories  as  measured  by  their 
average  width  in  a  county.  Intermittent  streams  are  not  included  in  the  inventory. 
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FIG.3.  IMPOUNDMENT  ACREAGE  BY  REGION 
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NUMBER  AND  ACRES 
OF  IMPOUNDMENTS 
BY  SIZE  CATEGORY 


Table  4.  Number  and  Acres  of  Impoundments  by  Size  Categories  (1993) 


Artificial 

Natural 

Size  Categories 

Acres 

Number 

Total  Acreage 

Number 

Total  Acreage 

U.  I  tO  U.4 

43,595 

9,903.8 

1,526 

386.9 

0.5  to  0.9 

20,126 

12,729.0 

838 

581.7 

1.0  to  5.9 

18,053 

34,858.3 

1,192 

2,995.2 

6.0  to  10.9 

1,145 

8,834.4 

202 

1,639.7 

1 1 .0  to  40.9 

945 

17,556.1 

307 

6,292.9 

41.0  to  100.9 

161 

9,507.2 

90 

5,624.7 

101.0  to  500.9 

81 

17,030.1 

78 

16,361.3 

501  plus 

43 

65,815.5 

32 

46,502.1 

TOTAL 

84,149 

176,234.4 

4,265 

80,384.5 

PERCENT 

95.18% 

68.68% 

4.82% 

31.32% 

COMBINED  TOTAL  OF  ARTIFICIAL  AND  NATURAL  IMPOUNDMENTS 


Size  Categories 
Acres 

Number 

Percent 

Acreage 

Percent 

0.1  to  0.4 

45,121 

51.03% 

10,290.7 

4.01% 

0.5  to  0.9 

20,964 

23.71% 

13,310.7 

5.19% 

1.0  to  5.9 

19,245 

21.77% 

37,853.5 

14.75% 

6.0  to  10.9 

1,347 

1.52% 

10,474.1 

4.08% 

11.0  to  40.9 

1,252 

1.42% 

23,849.0 

9.29% 

41.0  to  100.9 

251 

0.28% 

15,131.9 

5.90% 

101.0  to  500.9 

159 

0.18% 

33,391.4 

13.01% 

501  plus 

75 

0.09% 

112,317.6 

43.77% 

TOTAL 

88,414 

100.00% 

256,618.9 

100.00% 

Ponds 

(0.1  to  5.9  ac.)  85,330  96.51%  61,454.9  23.95% 


Lakes 

(6.0  ac.  plus)  3,084  3.49%  195,164.0  76.05% 
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FIG.5.  STREAM  ACREAGE  BY  REGION 


TOTAL  =  325,000  ACRES 
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1995  INVENTORY  OF  ILLINOIS  SURFACE  WATER  RESOURCES 
INTRODUCTION 


The  first  Illinois  surface  water  inventory  was  published  by  the  Division  of  Fisheries  in  February 
1964  as  Special  Fisheries  Report  Number  1.  District  biologists  collected  the  data  for  this  first 
inventory  from  aerial  photographs  on  file  in  each  county  Agricultural  Stabilization  and 
Conservation  Service  office,  from  interviews  with  county  Soil  Conservation  Service  personnel  and 
from  data  in  their  own  district  files. 

The  original  1964  survey  was  updated  according  to  annual  new  pond  construction  and  published 
in  1972, 1978, 1982, 1985, 1987,  1989, 1991  and  1993. 

This  1995  Inventory  of  Illinois  Surface  Water  Resources  is  a  supplement  to  these  earlier  surveys 
and  serves  to  update  the  surface  water  inventory  to  include  all  waters  in  the  state  as  of 
December  31,  1995.  The  basis  for  this  update  is  the  "new  impoundment  construction  data" 
collected  for  each  county  by  the  district  fisheries  managers  and  published  annually.  At  the  end  of 
each  year,  the  biologists  contact  each  county  Natural  Resource  Conservation  Service  office,  as 
well  as  other  agencies,  and  compile  a  list  of  all  new  impoundments  built  during  the  past  year  for 
each  county.  The  data  collected  includes  the  size  of  the  new  impoundment  in  acres  and  the 
ownership  classification. 

Revisions  were  made  for  existing  impoundments  that  have  had  changes  in  ownership  classification 
or  acreage.  Stream  miles  and  acreages  were  revised  significantly  in  1989  according  to  more 
accurate  estimates  and  again  in  1993  to  include  the  Ohio  River. 

Classification  of  Surface  Waters 

Surface  waters  are  permanent,  open  bodies  of  water  0.1  acre  or  larger.  They  are  separated  from 
wetlands  by  their  permanence  and  by  their  general  lack  of  emergent  woody  or  graminoid 
vegetation.  There  are  four  subclasses:  Lake  Michigan,  Reservoir,  Impoundment,  and  Stream. 

Lake  Michigan 

Only  about  7%  of  Lake  Michigan  is  within  the  State  of  Illinois'  jurisdiction  and  only  that  portion 
which  is  in  Illinois  is  included  in  this  inventory. 

Reservoirs 

This  classification  includes  only  the  three  Corps  of  Engineers  reservoirs  (Carlyle,  Rend  and 
Shelbyville). 
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Impoundments 

This  classification  includes  all  standing  bodies  of  water  (lakes  and  ponds)  constructed  by  artificial 
means  or  formed  by  nature,  except  Lake  Michigan  and  the  three  Corps  of  Engineers  reservoirs. 
Impoundments  are  further  divided  into  categories  according  to  ownership  as  follows: 

1.  State:  This  category  includes  all  impoundments  owned  or  leased  by  the  Illinois 
Department  of  Natural  Resources. 

2.  Public:  This  category  includes  all  impoundments  owned  or  leased  by  a  government 
agency,  other  than  the  Illinois  Department  of  Natural  Resources,  that  have  public 
access. 

3.  Organization:  This  category  includes  all  impoundments  owned  or  leased  by  any 
organization.  Included  are  sportsmen's  clubs,  scouts,  church,  civic,  fraternal, 
associations,  homeowner  groups,  country  clubs,  industrial,  institutions,  etc. 

4.  Commercial:  This  category  includes  all  impoundments  privately  owned  or  leased  for 
which  a  fee  is  charged  for  fishing.  These  areas  are  licensed  by  the  Illinois  Department 
of  Natural  Resources. 

5.  Private:  This  category  includes  all  impoundments  privately  owned  or  leased  which 
are  not  operated  as  organizations  or  commercial  areas. 

Streams:  This  classification  includes  all  flowing  waters  such  as  canals,  creeks  and  rivers, 
regardless  of  ownership  or  leasing.  Streams  are  further  divided  into  four  width  categories  as 
measured  by  their  average  width  in  a  county.  Intermittent  streams  are  not  included  in  the 
inventory. 
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TABLE  1.  ILLINOIS  SURFACE  WATER  RESOURCES  (1995)* 
STATEWIDE  SUMMARY 


Water  Type 

Category 

Number 

Acres 

Total  Acres 

Lake  Michigan 
(III.  portion  only) 

1 

976,640.0 

976,640.0 

Reservoirs 

3 

54,580.0 

54,580.0 

Impoundments: 

State 
Public 

Organization 
Commercial 
Private 

500 
745 
2,051 
508 
85,496 

39,462.4 
81,554.4 
24,105.0 
3,045.7 
111,232.6 

Total 

89,300 

259,400.1 

259,400.1 

Streams 

5  -  30  ft.  wide 
31-100  ft.  wide 
101  -300  ft.  wide 
301  plus  ft.  wide 

Miles 
20,000 
3,900 
1,030 
1,513 

43,200 
26,200 
18,000 
237,600 

Total 

26,443 

325,000 

325,000.0 

GRAND  TOTAL  SURFACE  WATER  ACREAGE 


1,615,620.1 


As  of  December  31 ,  1 995 
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REGIONAL  AND  COUNTY  SUMMARY 
OF  SURFACE  WATERS 
BY  WATER  TYPE 


FIG.2.  SURFACE  WATER  ACREAGE  BY  REGION 


TOTAL  =  1,615,620.1  ACRES 
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Table  4.  Number  and  Acres  of  Impoundments  by  Size  Categories  (1995) 


Artificial  Natural 

Size  Categories    

Acres  Number  Total  Acreage       Number  Total  Acreage 


0.1  to  0.4 

43,711 

9,935.2 

1,526 

386.9 

0.5  to  0.9 

20,346 

12,865.2 

838 

581.7 

1.0  to  5.9 

18,560 

35,903.9 

1,192 

2,995.2 

6.0  to  10.9 

1,174 

9,052.0 

202 

1,639.7 

11.0  to  40.9 

957 

17,821.7 

307 

6,293.9 

41.0  to  100.9 

162 

9,607.2 

90 

5,623.9 

101.0  to  500.9 

83 

17,314.6 

76 

15,529.3 

501  plus 

43 

65,798.6 

33 

48,051.1 

TOTAL 

85,036 

178,298.4 

4,264 

81,101.7 

PERCENT 

95.23% 

68.73% 

4.77% 

31.27% 

COMBINED  TOTAL  OF  ARTIFICIAL  AND  NATURAL  IMPOUNDMENTS 


Size  Categories 

Acres  Number  Percent       Acreage  Percent 


0.1  to  0.4  45,237  50.66%  10,322.1  3.98% 

0.5  to  0.9  21,184  23.72%  13,446.9  5.18% 

I.  0  to  5.9  19,752  22.12%  38,899.1  15.00% 
6.0to  10.9  1,376  1.54%  10,691.7  4.12% 

II.  0  to  40.9  1,264  1.42%  24,115.6  9.30% 
41.0t0  100.9  252  0.28%  15,231.1  5.87% 
101.0to  500.9  159  0.18%  32,843.9  12.66% 
501  plus  76  0.08%  113,849.7  43.89% 

TOTAL  89,300  100.00%  259,400.1  100.00% 


Ponds  (0.1  to  5.9  acres)  86,173  96.50%  62,668.1  24.16% 

Lakes  (6.0  acres  plus)  3,127  3.50%        196,732.0  75.84% 
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1997  INVENTORY  OF  ILLINOIS  SURFACE  WATER  RESOURCES 
INTRODUCTION 


The  first  Illinois  surface  water  inventory  was  published  by  the  Division  of  Fisheries  in  February 
1964  as  Special  Fisheries  Report  Number  1.  District  biologists  collected  the  data  for  this  first 
inventory  from  aerial  photographs  on  file  in  each  county  Agricultural  Stabilization  and 
Conservation  Service  office,  from  interviews  with  county  Soil  Conservation  Service  personnel 
and  from  data  in  their  own  district  files. 

The  original  1964  inventory  was  updated  according  to  annual  new  pond  construction  and 
published  in  1972,  1978,  1982,  1985,  1987,  1989,  1991,  1993  and  1995. 

This  1997  Inventory  of  Dlinois  Surface  Water  Resources  is  a  supplement  to  these  earlier  surveys 
and  serves  to  update  the  surface  water  inventory  to  include  all  waters  in  the  state  as  of 
December  31,  1997.  The  basis  for  this  update  is  the  "new  impoundment  construction  data" 
collected  for  each  county  by  the  district  fisheries  managers  and  published  annually.  At  the  end  of 
each  year,  the  biologists  contact  each  county  Natural  Resource  Conservation  Service  office,  as 
well  as  other  agencies,  and  compile  a  list  of  all  new  impoundments  built  during  the  past  year  for 
each  county.  The  data  collected  includes  the  size  of  the  new  impoundment  in  acres  and  the 
ownership  classification. 

Revisions  were  made  for  existing  impoundments  that  have  had  changes  in  ownership 
classification  or  acreage.  Stream  miles  and  acreages  were  revised  significantly  in  1989  according 
to  more  accurate  estimates  and  again  in  1993  to  include  the  Ohio  River. 

Classification  of  Surface  Waters 

Surface  waters  are  permanent,  open  bodies  of  water  0. 1  acre  or  larger.  They  are  separated  from 
wetlands  by  their  permanence  and  by  their  general  lack  of  emergent  woody  or  graminoid 
vegetation.  There  are  four  subclasses:  Lake  Michigan,  Reservoir,  Impoundment,  and  Stream. 

Lake  Michigan 

Only  about  7%  of  Lake  Michigan  is  within  the  State  of  Dlinois'  jurisdiction  and  only  that  portion 
which  is  in  Illinois  is  included  in  this  inventory. 

Reservoirs 

This  classification  includes  only  the  three  Corps  of  Engineers  reservoirs  (Carlyle,  Rend  and 
Shelbyville). 


1 


Impoundments 

This  classification  includes  all  standing  bodies  of  water  (lakes  and  ponds)  constructed  by 
artificial  means  or  formed  by  nature,  except  Lake  Michigan  and  the  three  Corps  of  Engineers 
reservoirs.  Impoundments  are  further  divided  into  categories  according  to  ownership  as  follows: 

1.  State:  This  category  includes  all  impoundments  owned  or  leased  by  the  Illinois 
Department  of  Natural  Resources. 

2.  Public:  This  category  includes  all  impoundments  owned  or  leased  by  a  government 
agency,  other  than  the  Illinois  Department  of  Natural  Resources,  that  have  public 
access. 

3.  Organization:  This  category  includes  all  impoundments  owned  or  leased  by  any 
organization.  Included  are  sportsmen's  clubs,  scouts,  church,  civic,  fraternal, 
associations,  homeowner  groups,  country  clubs,  industrial,  institutions,  etc. 

4.  Commercial:  This  category  includes  all  impoundments  privately  owned  or  leased 
for  which  a  fee  is  charged  for  fishing.  These  areas  are  licensed  by  the  Illinois 
Department  of  Natural  Resources. 

5.  Private:  This  category  includes  all  impoundments  privately  owned  or  leased  which 
are  not  operated  as  organizations  or  commercial  areas. 

Streams:  This  classification  includes  all  flowing  waters  such  as  canals,  creeks  and  rivers, 
regardless  of  ownership  or  leasing.  Streams  are  further  divided  into  four  width  categories  as 
measured  by  their  average  width  in  a  county.  Intermittent  streams  are  not  included  in  the 
inventory. 
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TABLE  1.  ILLINOIS  SURFACE  WATER  RESOURCES  (1997)* 
STATEWIDE  SUMMARY 

Water  Type  Category  Number        Acres    Total  Acres 


Lake  Michigan 


(III.  portion  only) 

1 

976,640.0 

976,640.0 

Reservoirs 

3 

54,580.0 

54,580.0 

Impoundments: 

State 

505 

39,505.5 

Public 

752 

81,682.1 

Organization 

2,070 

24,464.8 

Commercial 

508 

3,045.7 

Private 

86,323 

112,905.5 

Total 

90,158 

261,603.6 

261,603.6 

Miles 

Streams  5-  30  ft.  wide  20,000  43,200 

31 -100  ft.  wide  3,900  26,200 

1 01  -  300  ft.  wide  1 ,030  1 8,000 

301  plus  ft.  wide  1,513  237,600 

Total  26,443  325,000  325,000.0 


GRAND  TOTAL  SURFACE  WATER  ACREAGE   1,617,823.6 


*  As  of  December  31 ,  1 997 
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Fig.  1.  Surface  Water  Acreage 
by  Water  Type 


Reservoirs  (3. 37%) 3 


Lake  Michigan  (60.37%) 


Impoundments  (16.17%) 


I — Streams  (20.09%) 


Total  =  1,617,823.6 


4 


REGIONAL  AND  COUNTY  SUMMARY 
OF  SURFACE  WATERS 
BY  WATER  TYPE 
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.  2 .  Surface  Water  Acreage  by  Region 


Total  =  1,617,823.6  Acres 
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Fig .  3 .  Impoundment  Acreage  by  Region 


Total  =  261,603.6  Acres 
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Fig.  4.  Impoundment  Acreage  by 
Ownership  Category 


Total  =  261,603.6  Acres 
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BY  SIZE  CATEGORY 
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Table  4.  Number  and  Acres  of  Impoundments  by  Size  Categories  (1997) 


Artificial  Natural 

Size  Categories  

Acres  Number  Total  Acreage       Number  Total  Acreage 


0.1  to  0.4 

43,783 

9,956.1 

1,526 

386.9 

0.5  to  0.9 

20,549 

12,993.7 

838 

581.7 

1.0  to  5.9 

19,080 

36,954.3 

1,192 

2,995.2 

6.0  to  10.9 

1,215 

9,379.5 

202 

1,639.7 

11.0  to  40.9 

976 

18,177.9 

307 

6,293.9 

41.0  to  100.9 

163 

9,690.2 

90 

5,623.9 

101.0  to  500.9 

85 

17,551.6 

76 

15,529.3 

501  plus 

43 

65,798.6 

33 

48,051.1 

TOTAL 

85,894 

180,501.9 

4,264 

81,101.7 

PERCENT 

95.27% 

69.00% 

4.73% 

31.00% 

COMBINED  TOTAL  OF  ARTIFICIAL  AND  NATURAL  IMPOUNDMENTS 


Size  Categories 
Acres 

0.1  to  0.4 
0.5  to  0.9 

I.  0  to  5.9 
6.0  to  10.9 

II.  0  to  40.9 
41.0  to  100.9 
101.0  to  500.9 
501  plus 

TOTAL 


Number 


45,309 
21,387 
20,272 
1,417 
1,283 
253 
161 
76 


90,158 


Percent  Acreage 


50.26% 
23.72% 
22.49% 
1.57% 
1.42% 
0.28% 
0.18% 
0.08% 


10,343.0 
13,575.4 
39,949.5 
11,019.2 
24,471.8 
15,314.1 
33,080.9 
113,849.7 


100.00% 


261,603.6 


Percent 


3.95% 
5.19% 
15.27% 
4.21% 
9.36% 
5.85% 
12.65% 
43.52% 


100.00% 


Ponds  (0.1  to  5.9  acres)  86,968 
Lakes  (6.0  acres  plus)  3,190 


96.46% 
3.54% 


63,867.9 
197,735.7 


24.41% 
75.59% 
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REGIONAL  SUMMARY 

OF  STREAMS 
BY  WIDTH  CATEGORY 
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.  5 .  Stream  Acreage  by  Region 


Total  =  325,000  Acres 
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Fig.  6.  Miles  of  Streams 
by  Width  Category 


Total  =  26,443  Miles 
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Fig.  7.  Acres  of  Streams 
by  Width  Category 
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INTRODUCTION 


The  first  Illinois  surface  water  inventory  was  published  by  the  Division  of  Fisheries  in  February 
1 964  as  Special  Fisheries  Report  Number  1 .  District  biologists  collected  the  data  for  this  first 
inventory  from  aerial  photographs  on  file  in  each  county  Agricultural  Stabilization  and 
Conservation  Service  office,  from  interviews  with  county  Soil  Conservation  Service  personnel 
and  from  data  in  their  own  district  files.  The  original  1 964  inventory  has  been  continuously 
updated  according  to  annual  new  pond  construction. 

This  1999  Inventory  of  Illinois  Surface  Water  Resources  updates  the  surface  water  inventory  to 
include  all  waters  in  the  state  as  of  December  3 1 ,  1999.  The  basis  for  this  update  is  the  "new 
impoundment  construction  data"  collected  for  each  county  by  the  district  fisheries  managers  and 
published  annually.  At  the  end  of  each  year,  the  biologists  contact  each  county  Natural  Resource 
Conservation  Service  office,  as  well  as  other  agencies,  and  compile  a  list  of  all  new 
impoundments  built  during  the  past  year  for  each  county.  The  data  collected  includes  the  size  of 
the  new  impoundment  in  acres  and  the  ownership  classification. 

Revisions  were  made  for  existing  impoundments  that  have  had  changes  in  ownership 
classification  or  acreage.  Stream  miles  and  acreages  were  revised  significantly  in  1989  according 
to  more  accurate  estimates  and  again  in  1 993  to  include  the  Ohio  River. 

Classification  of  Surface  Waters 

Surface  waters  are  permanent,  open  bodies  of  water  0. 1  acre  or  larger.  They  are  separated  from 
wetlands  by  their  permanence  and  by  their  general  lack  of  emergent  woody  or  graminoid 
vegetation.  There  are  four  subclasses:  Lake  Michigan,  Reservoir,  Impoundment,  and  Stream. 

Lake  Michigan 

Only  about  7%  of  Lake  Michigan  is  within  the  State  of  Illinois'  jurisdiction  and  only  that  portion 
which  is  in  Illinois  is  included  in  this  inventory. 

Reservoirs 

This  classification  includes  only  the  three  Corps  of  Engineers  reservoirs  (Carlyle,  Rend  and 
Shelbyville). 
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Impoundments 

This  classification  includes  all  standing  bodies  of  water  (lakes  and  ponds)  constructed  by 
artificial  means  or  formed  by  nature,  except  Lake  Michigan  and  the  three  Corps  of  Engineers 
reservoirs.  Impoundments  are  further  divided  into  categories  according  to  ownership  as  follows: 

1 .  State:  This  category  includes  all  impoundments  owned  or  leased  by  the  Illinois 
Department  of  Natural  Resources. 

2.  Public:  This  category  includes  all  impoundments  owned  or  leased  by  a  government 
agency,  other  than  the  Illinois  Department  of  Natural  Resources,  that  have  public 
access. 

3.  Organization:  This  category  includes  all  impoundments  owned  or  leased  by  any 
organization.  Included  are  sportsmen's  clubs,  scouts,  church,  civic,  fraternal, 
associations,  homeowner  groups,  country  clubs,  industrial,  institutions,  etc. 

4.  Commercial:  This  category  includes  all  impoundments  privately  owned  or  leased 
for  which  a  fee  is  charged  for  fishing.  These  areas  are  licensed  by  the  Illinois 
Department  of  Natural  Resources. 

5.  Private:  This  category  includes  all  impoundments  privately  owned  or  leased  which 
are  not  operated  as  organizations  or  commercial  areas. 

Streams:  This  classification  includes  all  flowing  waters  such  as  canals,  creeks  and  rivers, 
regardless  of  ownership  or  leasing.  Streams  are  further  divided  into  four  width  categories  as 
measured  by  their  average  width  in  a  county.  Intermittent  streams  are  not  included  in  the 
inventory. 
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Figure  1 .  State  Planning  Regions 


TABLE  1.  ILLINOIS  SURFACE  WATER  RESOURCES  (1999)* 
STATEWIDE  SUMMARY 


waier  i  y  pe 

atari  r\ru 
walByOi  y 

llUIIIUCI 

Actgs 

Total  Acrp^ 

Lake  Michigan 
(III.  portion  only) 

1 

976,640.0 

976,640.0 

Reservoirs 

3 

54,580.0 

54,580.0 

Impoundments: 

State 
Public 

Organization 
Commercial 
Private 

513 
763 
2,089 
508 
87,280 

39,728.3 
81,823.9 
24,537.6 
3,045.7 
114,761.1 

Total 

91,153 

263,896.6 

263,896.6 

Streams 

c      on  ft  va/iHo 

31-100  ft.  wide 
101  -300  ft.  wide 
301  plus  ft.  wide 

Miles 

3,900 
1,030 
1,513 

26,200 
18,000 
237,600 

Total 

26,443 

325,000 

325,000.0 

GRAND  TOTAL  SURFACE  WATER  ACREAGE 


1,620,116.6 


As  of  December  31,  1999 
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Fig.  2.  Surface  Water  Acreage 
by  Water  Type 


Lake  Michigan  (60. 


Total  =  1,620,116.6  Acres 
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REGIONAL  AND  COUNTY  SUMMARY 
OF  SURFACE  WATERS 
BY  WATER  TYPE 
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NUMBER  AND  ACRES 
OF  IMPOUNDMENTS 
BY  SIZE  CATEGORY 
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Table  4.  Number  and  Acres  of  Impoundments  by  Size  Categories  (1999) 


Artificial  Natural 


Size  Categories 


Acres 

Number 

Total  Acreage 

Number 

Total  Acreage 

0.1  to  0.4 

43,870 

9,980.4 

1,526 

386.9 

0.5  to  0.9 

20,789 

13,148.7 

838 

581.7 

1.0  to  5.9 

19,685 

38,160.1 

1,192 

2,995.2 

6.0  to  10.9 

1,260 

9,701.9 

202 

1,639.7 

11.0  to  40.9 

992 

18,443.4 

307 

6,293.9 

41.0  to  100.9 

163 

9,690.2 

90 

5,623.9 

101.0  to  500.9 

87 

17,871.6 

76 

15,529.3 

501  plus 

43 

65,798.6 

33 

48,051.1 

TOTAL 

86,889 

182,794.9 

4,264 

81,101.7 

PERCENT 

95.32% 

69.27% 

4.68% 

30.73% 

COMBINED  TOTAL  OF  ARTIFICIAL  AND  NATURAL  IMPOUNDMENTS 


Size  Categories 


Acres 

Number 

Percent 

Acreage 

Percent 

0.1  to  0.4 

45,396 

49.80% 

10,367.3 

3.93% 

0.5  to  0.9 

21,627 

23.73% 

13,730.4 

5.20% 

1.0  to  5.9 

20,877 

22.90% 

41,155.3 

15.60% 

6.0  to  10.9 

1,462 

1.60% 

11,341.6 

4.30% 

11.0  to  40.9 

1,299 

1.43% 

24,737.3 

9.37% 

41.0  to  100.9 

253 

0.28% 

15,314.1 

5.80% 

101.0  to  500.9 

163 

0.18% 

33,400.9 

12.66% 

501  plus 

76 

0.08% 

113,849.7 

43.14% 

TOTAL 

91,153 

100.00% 

263,896.6 

100.00% 

Ponds  (0.1  to  5.9  acres) 

87,900 

96.43% 

65,253.0 

24.73% 

Lakes  (6.0  acres  plus) 

3,253 

3.57% 

198,643.6 

75.27% 
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REGIONAL  SUMMARY 

OF  STREAMS 
BY  WIDTH  CATEGORY 
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Fig.  4.  Miles  of  Streams 
by  Width  Category 


Total  =  26,443  Miles 


34 


Fig.  5.  Acres  of  Streams 
by  Width  Category 


35 


o  o  o  o  o  o  o 

00  CO  O)  CM  t-  (D  T- 

(O  oo  oo  o  ^  m  co 


oo  o  o  in  o 
CO  co  co  o  cm  oo 
rj-  co  ir>  O)  oo 
cm"     cm"  nt"  tj"  t-" 


o  o  o  o  o  o  o 
N(D  o  s  n  s  o 
OOJOMfiO  CM 


co  cm  o  o  in  o  co 
o  o  in  CM  tM  r-  o 

CM  CO  t-  CO 


o  o  o  o  o  o  o 

00  r-  m  <r-  CD  CM 

CD  CD  r>-  O  CD  CM  o 

T-"  "t-       CO*  t-"  cm"  co" 


in  m  o  m  o  m  o 

t-  i-  O  CD  r-  t-  t- 
i-  t-  CM  t-  t-  t-  CM 


o  o  o  o  o  o  o 


m  in  v  TJ- 


o  o  o  m  o  in  o 
CD  o  o  o  tt  oo  oo 

CM  00  CM  00  00  CM  CD 


o  o  o  o  o  o  o 

o  co  in  cm  o  co  oo 

h-_  CD       ■<-  |v»  CD  oo 

co"  Is-"  in"  oo"  cm"  Is-" 


o  o  o  o  o  o  o 

co  cm  co      in  s  ■si- 

CO  C5)  ^  O)  CO  CO 
T-"  CO"  T-"  CO"  CO"  t-~ 


c 

o 
'5> 

0) 

on 


<  CO  ^,  <  00 


36 


37 


ALPHABETICAL  LISTING  BY  COUNTY 
OF  SURFACE  WATERS 
BY  WATER  TYPES 


38 


i 


<  LU 

p  o 
I-  < 


If)  in  CM  CD  -r-  If) 

ri  ^'  co  iri  d  s 

Tf  n  o  co  oj  n 

o  cm  if)  co  tj- 

o"  cm"  co"  cm  tt" 


o  o  o  o  o  o 

.  d  h-  t-  cj  (b 

tJ-  CO  If)  CM  CD  CD 

CO  CO  "Sf  CO  CM  T- 


OOOOOO 
CD  CO        O  O  CD 

O)  i-  o      co  o 

CO  t-  CN  t-  *- 


CD  CO  t—  if) 

cm"  cm"  cm" 


r-  r^-  co  if)  r^-  o 

CO        h-  CO  t-  |s- 

"  f  CO  t-  t-  (N 
|CM  T-" 


t-CONOINt^ 

(D  C\i  6  S  CO  r- 

O)  O  t  O)  00  N 

t-  if)  TJ-  tJ-  if)  CD 

If)  h-"  co"  cm"  If)  cm" 
CM  ■«- 


O  O  O  O  O  O 

CO  f  o  to 

co  i-  m  to  o  s 

co  m  co  to  t-  co 

o"  cm"  t-"  t-"  ■«-" 
CM  t- 


o  o  o  o  o  o 
in     co  m  d  oi 

O  TT 


r-  CO  h-  O)  CM  •«- 

oo  cd  o  co  in  n 

If)  CO  0)  CO  CO  O) 

CO  O)  S  CO  ^  N 

-t"  ^r"  ^r" 


CO  CO  O  O)  CO 
CO  CD  CO  N  O)  CO 
If)  T-  lO  T-  CO  r- 


■o  c  > 
cog 
o  o  id 


c 

3  = 

O  o 


co      cm  if)  t-  cd 

CD  ^  CD  CD  If) 
CO  t—  t—  CO  O)  o 
CD  ^-  00  O  CO  CO 

T-"  T-"  CM"  T-" 

cm 


o  o  o  o  o  o 

r*-'     to  oS  csi 


o  o  o  o  o  o 

00  "<-  O  ■<-  CO  -r- 

O  O  ^  CM  CO  00 

CO  CM  CM  CM  t- 


co  r^-  cm  f)  t-  cd 
d  d     in  ^  t- 

t—  CN  CO  CO  CO  o 

O)  O)  O)  co  o  r^- 
h~"  t-" 


lOOlOOSIO 

cd  o  cm  co  Tf  m 

t-  O  CO  CO  CO  00 


m  co  cni  o)  ©  co 

O)  CO  O)  CD  CD  CD 

n  n  o  oi  co  in 

cm  in  O  CM  CO  00 

T-"  If)  CM" 


o  o  o  o  o  o 

CM  CD  in  If)  CD  CD 

CM  CO  O  O)  O  CO 

CD  CD  CD  CO 


o  o  o  o  o  o 

if)  TT  CD  CO 

cd  n  en  m  oo  ^ 

CM  t-  t-  t-  CM  T- 


in  co  cm  en  o  co 

n  d  in  d  o 

m  ^  o  O)  co  cm 

cd      co  in  t}-  m 

m"  t-" 


CO  TJ-  O  O)  N  o 

en  co  n  m  m  cm 

t-  CM  «-  CD  CM  00 


CD 

<<CDCQCQCQ  OOOOOO 


C  O  CD  £ 

£  £  X.  >  -9  TO 

OOOOOO  Q 


CD  O 

Q  Q 


ro  to  ro 

Q.  O)  5 

3  T3  T3 

Q  LU  LU 


TT  O  00  CM  CM 
CD  CD  CD  CD  CM  N 

oo  oo  co  co  s  m 

00  O  00  S  CD  00 

t-"  h~"     co"  in" 


OOOOOO 

in  in  id  en  oo  n 
t-  m  r-  en ■  r-  o) 
m  cm  cd  m  in  t- 

t-"  to"  tt" 


OOOOOO 
CO  N- CM  00  ■«3: 


^  O  S  CO  CM  CM 
t-  O  N  o 

s  co  cm  co  m  to 

CO  O)  CM  CO  t-  CD 


in  co  o  m  in 
s  CM  O)  co  o  CD 
o  co  co  t 


2    3  CO 


40 


-J  (/> 

<  UJ 

O  o 

i-  < 


CD 

CD 

o 

oo 

CD 

lO 

00 

ID 

CM 

in 

CO 

CD 

CD 

co 

co 

o 

CD 

in 

CM 

00 

CO 

CM 

o 

CD 

CO 

CD 

CD 

00 

o 

CD 

lO 

CO 

CD 

CD 

o 

o 

ih 

CD 

co 

CD 

r- 

ih 

co 

OO 

§ 

00 

r- 

CD 

CM 

CD 

CD 

C\l 

CO 

in 

oo 

r~- 

CM 

CD 

in 

CD 

CM 

o 

oo 

in 

O 

O 

CD 

CO 

CD 

O 

oo 

CD 

CM 

oo 

o 

CM 

CD 

o 

CM 

CO 

CD 

CD 

in 

in 

00 

CO 

CM 

co 

CO 

CM 

CM 

CD 

oo 

00 

CD 

CO 

r-" 

CO 

m" 

cm" 

CM 

ro" 

CJ>" 

o 

CO 

co" 

CO 

CM 

co" 

cm" 

CD 

o" 

T— 

cm" 

co" 

co" 

in 

o" 

co" 

oo" 

CD" 

O 

o 

o 

O 

o 

O 

O 

O 

o 

o 

o 

q 

o 

o 

o 

O 

O 

o 

O 

o 

O 

O 

O 

o 

o 

o 

O 

o 

o 

o 

CO 

CD 

o 

CD 

CO 

oo 

r- 

CD 

CM 

o 

CD 

CM 

CM 

CM 

CO 

CD 

ih 

CO 

00 

m 

o 

oo 

o 

m 

o 

00 

CD 

CD 

00 

m 

CO 

CO 

o 

00 

o 

CM 

CM 

CO 

CD 

r~- 

CD 

CO 

00 

r- 

CO 

in 

co 

o 

CD 

CD 

in 

00 

r- 

CO 

oo 

in 

CD 

co 

CD 

h- 

m 

CD 

o 

O 

5 

CM 

in 

00 

r- 

r-- 

cS 

in 

r-- 

co 

cm" 

co" 

cm" 

cm" 

in 

cm" 

cm" 

cm" 

cm" 

CM 

O 

o 

o 

O 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

O 

o 

O 

o 

o 

O 

o 

o 

O 

o 

O 

o 

o 

O 

CD 

r- 

CO 

CD 

o 

CO 

CM 

CM 

CM 

O 

CM 

00 

CD 

CM 

O 

r^- 

in 

CD 

c\i 

CD 

in 

00 

co 

CM 

CD 

CD 

in 

00 

CM 

CD 

CO 

CD 

CO 

O 

CD 

CM 

CM 

CD 

in 

CM 

CM 

CM 

in 

co 

CM 

CO 

CM 

CN 

CO 

T 

CM 

CM 

in 

CM 

CM 

CO 

co 

CD 

OO 

o 

oo 

CD 

in 

00 

m 

CM 

in 

CO 

CD 

CD 

CO 

CO 

o 

CD 

in 

CM 

00 

CO 

CM 

o 

CD 

CO 

CD 

CD 

in 

in 

o 

00 

CD 

CD 

o 

1^ 

co 

CO 

CM 

CD 

00 

d 

CM 

CD 

o 

00 

CD 

00 

CM 

T— 

CD 

CD 

in 

r- 

in 

<T) 

m 

O 

CD 

00 

CM 

CD 

CO 

CD 

CM 

CO 

h- 

CM 

CM 

CM 

cd 

CD 

CM 

CO 

CD 

CD 

o 

00 

o 

CD 

in 

CD 

CD 

CM 

CD 

O 

o 

in 

CO 

CO 

00 

CD 

r- 

00 

■^r 

in 

00 

CO 

CM 

in 

cm" 

cm" 

co" 

cm" 

^r" 

co" 

co" 

* 

CD" 

co" 

CD" 

*F 

CD 

oo 

CO 

CD 

CD 

CD 

CD 

in 

m 

00 

CO 

CM 

CO 

in 

r- 

o 

CO 

CM 

CM 

CD 

r~ 

o 

CD 

CD 

O 

in 

CD 

in 

00 

CM 

o 

LO 

h~ 

00 

o 

CD 

CO 

00 

CM 

o 

CD 

CM 

CO 

CO 

oo 

CO 

rr 

CD 

CM 

in 

CO 

in 

CO 

o 

CM 

s 

in 

CM 

CD 

CD 

CM 

00 

CO 

00 

CO 

cm" 

cm" 

cm" 

_  C 
CD  3 


w  ->  £  m  is 

i-    i—    CO    CO  CO 

O  CD  X  X  X 


Ul  \v 

.  m  a.  ,cu 


9  o  CO  co  "o3 


X  £ 


o  o 
-)  ->  X. 


ID  ^  T3  X 

c  c  c  o 

m   CO   CD  C 

*  *  * 


CO  $  CD  ~ 
CO   CO   CD  .> 


o  o  .!2  o  -5  o 

O  O  "D  C  l_  (/) 

CO  CO  CO  CO  CO  CO 

2  s  2  2  s  s 


41 


-J  </) 

<  HI 

p  o 

I-  < 


cd  ■<-  m 

OO"  T-"  ID" 


CO 

CO 

o 

o 

00 

r» 

CD 

CM 

o 

m 

co 

o 

CO 

in 

CM 

CD 

h~ 

CO 

o 

CD 

in 

CO 

in 

CO 

<g 

00 

CD 

CD 

CM 

CO 

CD 

CO 

CD 

in 

d 

CD 

CM 

CM 

in 

iri 

o 

CM 

CD 

CM 

T— 

o 

CO 

CO 

N- 

in 

oo 

CM 

CD 

"3- 

CM 

00 

h~ 

m 

o 

CO 

o 

cd 

in 

CM 

o 

CM 

00 

00 

o 

oo 

s 

CD 

CD 

CD 

CO 

CM 

CD 

co 

CO 

CO 

CD 

CD 

CD 

oo" 

oo" 

to" 

CO 

CD 

co" 

cm" 

CD- 

in 

co" 

T— 

CM 

in 

CN 

|C 

co" 

co- 

co" 

o  o  o  o  o  p 

Tf  O)  N  CO  V 

oo  cm  o  cm  in 

m  ^  o  co  oo 

co  •«-"  *~  co" 


o  o  o  p  q  q 

h-i  iri  co i  co  CM 

o>  oo  i-  in  m  cm 

q  n  en  cm  in  (D 

co"  co"  cd" 


o  o  o  o  o  o 

rf  o  n  ©  ^  ri 

cm  r>~  co  ^-  CD 

^  in  O)  (D  S  M 


q  q  q  q  q  q 

OO  CO i  CD  CM i  t—  00 

s  co  in      t-  s 

CM  CO  CO  CM  CD  00 

CO"  Tf"  T-"  T-" 


q  q  q  o  o  o 

cd  cd  oo  CD  oo 

CM  CD  O  t-  t- 

CM_  S  ^  (D  CO  ^ 

<«-"  CM"  t-"  cm" 


o  o  o  o  q  q 

O)  N  t-  CD  CD  iri 
t-OOIDNN 

t-  co  co      t-  cm 


o  o  o  o  q  q 

(N  r~  ih  co  cd  o 

cm  cm  m  to  ^ 

CM  CO  CM  f-  CO  CM 


O  O  O  O  O  O 

t-  CD  CD  CD  CM  CD 

m  O  CD  CM  t-  CO 

CM  CM  CO  CM  t- 


O  O  O  O  O  O 

iri  ci  t-  cm  cd  od 

CO  S  CO  CM  CM  S 

CM    ■<-•<-  T-    Tj"  T- 


o  o  o  o  o  o 

t-  CO  CD  CD  CM  CD 

US    T-    TJ"    T-    CD  T- 

T-  CO  t-  CO  CM  CO 


co  m  t-  Tf  co 

cm  d  cd  oo  c\i 

r^-  co  cm  r-  m  m 

co  oo  in  co  co  in 

r-"  Tt"  CM"  v" 


CO  O  O  CO  CD 

coV^dcds 
co  in  co  in  co  cm 

t-  O  O)  CM  CO  N 

cm"  in"  cm"  ■«-" 


cm  o  in  ^j-  co  cd 

oo  co  cd  h~  csi  c\i 

f  CO  CO  CO  O  CO 

CO  t-  O)  O)  N  CM 

CM        CM  |C 


CO  in  CM  CD  N  N 

cm  co  co  o  tt 
CD  O       i-  CD  in 

■«-  o  cd  co  m 
co"  cm"     cm"  m" 


co  q  q  t-  in  co 

O  ^~  CO  00  CO  CO 
CO  CO  O  ^  O  CO 
CO  O  r-  O  CO  CM 
^" 


i-  ■«-  cm  in  co 

t-  CD  CD  i-  CO  t- 
O  CO  CO  CO  CO  CD 


in  CM  CM  o  o 
N  N  co  in  CO  CO 
CD  r-  CD  CM  r-  O 


CD  CO  00  t—  CO  CD 

co  co  co  co  oo  t— 
in      t-  -t-  oo  t- 


CO  (M  ^-  ^  N  CO 
N  CO  N  O  O  O) 
CO  CD  CO  CO  t-  o 


en  o)  s  in  in  O) 
in  co  cd  t-  in  co 

"3"  h~       CD  t-  in 


CD 

8  cr 

c  c 

O  CD 

Q  X 

o  o 


to 


O  CD  CD 
2  2  2 


CD  O 

c  c 

o  o 

2  2 


3  2>  o 
O   O   CD  CD 

2  2  O  a 


2  £ 

0)  q  it  c 
cd  .2  ^  o"5  "5 
a  Q.  a  a.  a.  o. 


-a 

-C  __  m 

q.  ^  — 

c  Cfl 

o  co  — 

tj  —  J* 

as  .y  O 

qc  a:  cc 


o  . 

E  a> 

cd  >, 

C    CD  3 

:=    C  .C 

CD    CD  O 

CO  CO  CO 


Ott 

slby 
ark 

Clai 

s  1 

1  » 

o  r 

www 

CO 

CO  h- 

42 


—I  V) 

<  LU 

O  O 

H  < 


oo 

CD 

CD 

CO 

,- 

O 

cn 

CD 

cn 

cn 

00 

o 

CD 

o 

cn 

CO 

CO 

oo 

CD 

CM 

CD 

CD 

CM 

CM 

_ 
CM 

- 

cn 

_ 

CM 

- 

CO 

- 

oo 

O 

CM 

CD 

O 

o 

O 

o 

O 

O 

o 

o 

O 

o 

o 

o 

O 

CD 

o 

co 

CM 

CM 

CM 

T— 

CM 

T— 

d 

d 

Is- 

o 

co 

o 

CM 

00 

CO 

CO 

CM 

CO 

CO 

CD 

o 

O) 

CM 

cn 

oo 

CO 

CO 

co 

OO 

"3- 

o 

CD 

o 

cm" 

cm" 

cm" 

co" 

oo" 

CO" 

co" 

CD 

co" 

CM 

CO 

o 

o 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

O 

CM 

O 

CD 

CM 

LO 

CO 

CO 

CO 

CM 

CO 

CO 

CM 

CO 

CM 

CM 

co" 

CM 

00 

cn 

CD 

h- 

CD 

CO 

o 

cn 

r- 

CD 

CO 

00 

CO 

00 

h- 

CO 

oo 

CD 

CO 

CD 

CD 

CO 

O 

o 

a. 

CM 

CO 

CO 

T— 

co 

h~ 

CO 

CO 

CO 

00 

CD 

CM 

co 

CO 

co" 

cm" 

r^" 

cm" 

co" 

CD 

CM 

00 

00 

CM 

CO 

cn 

cn 

00 

O 

CO 

CD 

CO 

*r 

CM 

CO 

co 

s 

CD 

O 

CO 

CO 

CNI 

CM 

co 

CO 

co 

CO 

CM 

cm" 

cm" 

CO 

or  r  |> 

■■=    CO    C    C  Q) 

C  r  n  J  r  c 
c  <d  -2  -2  -2  -2 

3  >  £  £  ^  ^ 


O  "D 

=  I  c  ° 


43 


UNIVERSITY  OF  ILLINOIS-URBANA 

■Hi 

3  0112  042527801 


> 


UNIVERSITY  OF  ILLINOIS-URBANA 


3  0112  032115955 


